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TBAMBMirmro 


A  report  qftJie  conyniaTbdmg  officer  of  Watertown  Arsenalof  ^'Teats  of 
iron^  8ted^  cmd,  other  mjaJberioM  '^  TMide  durirkg  thejisoal  year  ended  June 
30, 1899. 

War  Department, 
Washington^  Jamw/ry  10^  1900. 
Sm:  I  have  the  honor  to  transmit  herewith,  as  required  by  law,  copy 
of  a  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
""Tests  of  iron,  steel,  and  other  materials  for  industrial  purposes,'^ 
made  at  that  arsenal  during  the  fiscal  year  ended  June  30, 1899. 
Very  respectfully, 

EuHu  Root,  Secretary  of  War. 
The  Sf£ak£H  of  the  House  of  Representatives^ 


Watertown  Arsenai^ 
WadieTtown^  Masa.^  Janwary  5,  1900. 
Sir:  In  compliance  with  the  requirements  of  law  I  have  the  honor 
to  forward  herewith  report  of  test  of  metals,  etc.,  made  at  this  arsenal 
daring  the  fiscal  year  ending  June  30,  1899. 

Hie  total  number  of  specmiens  tested  was  2,108,  classified  as  follows: 

Gon  spedmeiiB 275 

For  Ordnance  Department 735 

For  other  Government  Departments 4 

Invesdgiitiye  teste • 64S 

Tests  for  private  partifiB .. 441 

Total 2,103 

The  receipts  and  expenditures  were  as  follows: 

AmooJit  appropriated  for  testing  machine  and  testing  work $10,000.00 

fieoeived  nom  private  parties  during  the  year 1,074. 61 

Total  received 11,074.61 

Amoimt  expended  for  service  and  labor 7,765.92 

Amount  expended  for  light,  power,  tools,  implements,  and  materials  for 
test 3,308.69 

Total  expended $11,074,61 
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The  usual  routine  testing  of  ordnance  material  has  been  carried  on 
by  the  testing  department  during  the  past  fiscal  year,  comprising 
material  for  rapid-fire,  field,  siege,  and  seacoast  guns,  their  mounts 
and  carriages,  and  metal  for  small  arms. 

Tests  have  been  made  on  steel  for  anchor  bolts  for  carriages,  gun- 
lever  axles,  proof  stresses  applied  to  piston  rods,  helical  springs  for 
mortar  carnages,  metal  for  soft-steel  caps  for  armor-piercing  shell, 
cast  iron  for  gun  and  mortar  carriages,  bronze  for  gun  mounts,  car- 
tridge brass,  and  other  material  representing  current  work  of  the  Ord- 
nance Department  at  this  arsenal  and  other  Government  posts  and 
stations  wnere  Government  work  is  in  progress. 

Tests  for  private  parties  have  been  carried  on  as  provided  for  by  law. 

In  addition  to  these  two  main  lines  of  testing,  much  work  has  been 
done  of  an  investigative  character  on  the  properties  of  construction 
material,  of  value  slike  to  the  different  branches  of  military  and  civil 
engineering. 

There  was  a  series  of  tests  by  hydrostatic  pressure  of  sections  over 
thepowder  chamber  of  .30-caliber  rifle  barrels. 

The  examination  of  slices  of  gun  f orgings  for  internal  strains,  intro- 
duced by  cooling  the  metal  from  the  surface  of  the  bore,  has  been  con- 
tinued. These  tests  have  been  supplemented  by  the  examination  of 
metal  from  the  tube  of  a  6-inch  gun  which  burst  under  endurance  trial. 
Internal  strains  thus  introduced  by  quenching  from  the  bore  may  be 
nearly  or  quite  eliminated  by  annealing  the  metal,  as  herein  shown  by 
tests. 

The  concrete  and  mortar  tests  of  last  year  have  been  continued  and 
much  additional  data  developed.  The  range  of  mixtures  in  both  con- 
crete and  mortar  has  extended  over  such  limits  as  would  be  comprised 
in  the  use  of  this  class  of  material  in  construction.  The  growing 
importance  attaching  to  concrete  places  tests  of  this  class  in  an  impor- 
tant relation  to  the  building  industries  of  the  country.  Concrete  from 
a  mixture  so  rich  as  1  part  cement  to  2parts  of  broken  stone  has  been 
tested,  and  from  that  passing  from  different  mixtures  until  the  lean 
mixture  of  1  part  cement,  6  parts  sand,  and  12  parts  broken  stone  was 
reached.  Different  ages  of  setting  have  been  given,  and  diagrams 
accompany  the  details  of  the  teste  showing  the  gain  in  strength 
under  such  conditions.  Mixtures  have  been  preparSl  in  which  there 
has  been  a  large  excess  or  deficiency  of  morter  m  proportion  to  the 
voids  in  the  stone. 

The  experiments  have  included  tests  on  mortar  under  conditions  of 
retarded  or  so-called  "second  set,"  in  which,  by  constant  agitation, 
the  cement  has  been  kept  from  setting  for  a  number  of  hours  before 
being  placed  in  the  molds,  where  setting  finally  occurred.  A  very 
material  loss  in  strength  was  shown  to  have  taken  place  by  this 
treatment. 

When  cement  is  set  in  large  blocks  there  is  a  considerable  rise  in 
temperature  in  the  mass,  l^is  was  made  the  subject  of  inquiry,  and 
the  temperature  of  some  cubes  was  observed  over  a  niunber  of  hours 
until  the  maximum  temperature  had  been  reached.  There  was  a  very 
prompt  rise  of  temperature  observable  soon  after  the  cement  was 
tamped  into  the  mold,  which  rose  slowly  for  about  five  hours,  after 
which  there  was  a  rapid  gain,  reaching  a  maximum  after  nine  and  one- 
half  to  fifteen  hours  from  the  time  of  mixing. 


TESTS    OF   METALS    AND   OTHER   MATERIALS, 

The  mixture  containing  the  least  water  reached  the  maximum  tem- 
perature earliest,  and  also  attained  the  highest  temperature,  200^  F.  in 
the  case  of  a  12-inch  cube. 

The  endurance  tests  of  steel  in  the  form  of  rotating  shafts,  trans- 
versely loaded,  have  been  continued.  The  shafts  have  been  run  under 
a  maximum  fiber  stress  of  40,000  pounds  per  square  inch.  One  shaft  of 
the  series  has  now  reached  65,079,000  rotations  and  remains  unruptured. 
Interest  centers  on  the  endurance  of  steels  under  filler  stresses  in  the 
vicinity  of  40,000  pounds  per  square  inch,  earlier  tests  having  shown 
that  many  steels  of  high  tensile  properties  were  unable  to  endure 
repeated  alternate  stresses  of  this  magnitude  without  inipture.  With 
the  advance  in  steel  making  the  question  presents  itself  as  to  how  much 
the  limit  of  endurance  under  repeated  stresses  has  been  raised,  which 
must  be  answered  by  experiments  covering  the  uncertain  zone,  or  say 
between  lunits  of  35,000  and  50,000  pounds  per  square  inch. 

Tests  on  the  impact  machine  were  inaugurated  during  the  past  year. 
Experiments  were  begun  with  the  softer  metals,  lead,  tin,  zinc  and 
copper,  the  principal  series  being  upon  lead. 

Tne  low  elastic  limit  of  lead  and  its  great  ductility  makes  this  metal 
peculiarhr  well  adapted  for  the  early  tests  in  an  investigation  on  the 
effects  of  impact.  The  present  tests  show  an  increased  resistance  of 
flow  of  the  metal  with  increased  striking  velocities  of  the  falling  ram. 
The  cumulative  effect  of  a  number  of  short  blows  is  greater  than  one 
blow  from  a  height  eaual  to  the  aggregate  of  the  short  blows,  in  this 
metal  of  low  elastic  limit.  Thus,  as  an  example,  it  was  found  that 
eighteen  blows  of  2  inches  each  produced  the  same  effect  as  one  blow 
of  56  inches  on  lead  cylinders  1  inch  diameter  by  2  inches  long  with  a 
77-pound  ram,  and  with  blows  of  only  one-half  inch  each  this  difference 
in  effect  was  even  greater.  In  these  experiments  the  comparison  is 
made  between  the  total  decrements  in  heights  of  the  several  speci- 
mens representing  the  total  amount  of  work  done  on  the  metal.  Obvi- 
ously it  is  during  the  earlier  stages  of  compression,  while  the  ram  has 
its  Ughest  velocity,  that  the  greatest  differences  in  resistance  to  flow 
are  encountered,  and  the  variations  in  resistance  are  therefore  greater 
than  the  present  comparisons  can  indicate. 

An  apparatus  will  be  added  to  the  impact  machine  in  which  the 
retardation  of  the  falling  ram  will  be  recorded,  thus  enabling  complete 
data  to  be  obtained  of  the  resistance  encountered  throughout  a  test. 

Incidentally  it  was  shown,  in  the  present  tests,  that  lead  possesses  the 
property  of  acquiring  a  temporary  state  of  increased  resistance  against 
flow,  from  which  there  is  relaxation  after  an  interval  of  rest,  and  the 
total  resistance  is  in  a  degree  dependent  upon  the  crystals  present  in 
the  specimen.  Lead  cast  in  a  slow-coohng  mold,  and  acquiring  a 
coarse  crystalline  structure,  showing  somewhat  less  resistance  against 
impact  than  metal  cast  in  a  rapid-cooling  mold,  or  after  the  metal 
had  been  drawn  down  into  rods  of  smaller  diameter  in  the  manner 
enmloj^ed  in  making  lead  pipe. 

It  was  further  shown  that  the  greatest  lateral  flow  took  place  in  a 
direction  parallel  to  the  longitudinal  axes  of  the  crystals  in  lead,  but 
in  tin  and  zinc  greatest  flow  occurred  in  a  perpendicular  direction;  the 
blows  of  impact  being  normal  to  the  lengtn  of  the  crystals. 

In  lead  it  was  found  that  the  relative  rate  of  flow  was  changed  after 
a  specimen  had  been  partially  compressed  and  the  compression  renewed 
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after  an  interval  of  time.  The  disparity  in  the  direction  of  flow  ^was 
lessened,  relatively  greater  flow  now  occurring  in  a  direction  perpen- 
dicular to  the  axes  of  the  crystals,  the  elongation  in  lengthwise  direc- 
tion still  leading,  however. 

Chemical  analyses  are  recorded  in  the  different  grades  of  cast  iron 
and  steel,  which  are  found  in  the  body  of  the  report. 

A  contract  has  been  made  for  a  smaller  testing  machine,  of  the 
Emery  type,  one  of  200,000  pounds  range,  for  tension  and  compres- 
sion, to  be  delivered  during  tne  present  nscal  year. 

This  machine  will  relieve  the  larger  one  of  much  of  the  routine 
testing,  expediting  work,  and  economizing  time,  heretofore  necessarily 
taken  in  arranging  the  larger  machine  for  all  classes  of  work. 

The  testing  department  may  now  be  considered  nearly  complete, 
with  respect  to  its  equipment.  There  is  but  $10,000  appropriated 
annually  for  material  and  labor  of  all  kinds.  This  is  the  same  amount 
as  was  appropriated  the  first  vear  of  its  existence,  while  the  work  of 
the  department  has  expanded  foui-fold.     With  an  increased  appro- 

E nation  more  skilled  operators  can  be  employed,  and  all  the  equipment 
ept  in  constant  use.    instead  of  one  operator  we  need  four,  and  there 
is  ample  work  for  all. 

It  may  be  well  to  repeat  here,  for  the  benefit  of  the  public  at  large, 
that  private  parties  can  have  tests  made  upon  their  defraying  the  costs, 
whicn  amount  to  $2.75  per  hour;  this  is  the  law.  The  report  of  such 
tests  is  private  property,  and  not  made  known  to  any  but  the  parties 
ordering  them. 

My  tminks  are  due  to  Mr.  J.  E.  Howard,  C.  E.,  in  charge  of  testing 
department,  for  his  valuable  work.  Its  accuracy  and  reliability  ha^ 
never  been  questioned. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reillt, 
LieiLt.  Col.y  Orchumoe  I)€partmerUj  U.  S.A.^  Commumdiffyg. 
The  Chiep  op  Ordnance,  U.  S.  A., 

WmhmgUm^  D.  C. 
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6-poundeb  r.  f.  guns. 

Tube. 

No.  6080. 
Marks,  ^f^T 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  len^,  2". 


18 


AppUed  loads. 

Elonxation 
per  inch. 

;  Successive 
elonjralion 
per  inch. 

Permanent 
set. 

Sncceniye 

permanent 

set 

Remarks. 

'  Total. 

Peraqaare 
inch. 

PnauU. 

200 

1,000 

1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 

50,000 
51,000 
52,000 
58,000 
54,000 
66,000 
56,000 
57,000 
5B,000 
69,000 
60,000 
91,560 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001150 
.001350 
.001450 
.001650 
.001700 
.001750 
.OOIMO 
.001860 
.001900 
.009000 
.010150 
.011000 
.012000 
.013000 

Inch. 
0. 
.000100 
.000250 
.000300 
000850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit 
Tensile  strength. 

2,000 

4,000 

6.000 

7,000 

.000150 
.000200 
.000100 
.000200 
.000060 
.000050 
.000060 
.000060 
.000060 
.007100 

0. 

8,000 

8.400 

0. 

10,000 

10,200 

10.400 





10,600 

10,800 

j 

U,QOO 

1 

11,200 

11,400 

.001150 
.000850 
.001000 
.001000 

I    U,600 

U,800 

12JD0O 

H.3I0 

1 

Oeneral  summary. 

Tensile  Btrength per  square  inch  of  original  section :... pounds..    91,660 

EiMtJc  limit  per  square  inch  of  original  section do. . .    65, 000 

goDgation  per  inch  after  rupture .• inch..      .2960 

EhwgaUon  per  Inch  under  strain  at  elastic  limit do...  .001900 

BMoctioD  in  diameter  at  point  of  rupture do...       .175 

|«dQctioQ  in  area  after  rupture, per  cent  of  original  section 57.2 

nsition  of  rupture *.95from  neck 

3»»»cterof  broken  surface fine  sUky,  cup  shaped 

EkxDsatioQ  of  inch  sections *.16,<48« 
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6-POUNDEB   B.  F.  GUN8» 

Tube. 


No.  6116. 

Marks,  ^,^*^^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


AppUed  loftdM. 

Elonntlon 
permch. 

BaocesBiye 
permch. 

Pennanent 
set. 

BacecflBiye 
set 

Inch, 
0. 

Remarks. 

1 

Total. 

Perequare 
inch. 

F&undt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 

8,400 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
17,720 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
60,000 
66,000 
66,000 
67,000 
66,000 
60  000 
60,000 
61,000 
88,600 

Inch. 
0. 
.000100 
.000860 

.000600 
.001000 
.001200 
.001400 
.001450 
.001700 
.001960 
.002000 
.006760 
.010000 
.011860 
.012860 
.018750 

Inch. 
0. 
.000100 
.000250 
.000250 
.000400 
.000200 
.000200 
.000060 
.000250 
.000250 
.000060 
.004760 

006260 
.001860 
.001000 
.000900 

Inch, 
0, 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

0. 

General  mtmmary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    88,600 

Elastic  limit  per  square  inch  of  original  section do...    56,000 

Elongation  per  inch  after  rupture inch..      .8000 

Bkmgation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Redaction  in  area  after  rupture,  per  cent  of  original  section do...       60.8 

Positloin  of  rupture ' 1''.2  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections *.85*,^.2& 


e-POUKDEK  B.  P.  avvB. 
Tube. 
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No.  6116. 


Marks,  ii.""'^ 

Diameter y  ".505. 

Sedaonal  area,  .20  square  inch. 

Gaoged  length,  2". 


f      Applied  loads. 

moontlon 
per  Inch. 

SacceniTe 
elonntion 
permch. 

Permaaent 
set. 

Inch. 
0. 
0. 

BocceMiTe 

permanent 

set. 

Bexnarks. 

1                 / 

aoo  /         i,ooo 

'    1  ODD   '          &!oao 

Inch. 
0. 
.000100 
.000900 

000900 
.001000 
.001200 
.001400 
.001450 
.001650 
.001960 
.002000 
.010000 
.011000 
.011850 
.012900 
.014000 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000200 

.000060 
.000200 

.000600 
.000060 
.008000 

.001000 
.000660 

.001060 
.001100 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

2,'000 
4,000 
6,000 

!     7,000 
8,000 

1     8,400 
10^000 
11,200 

'    11,«I0 

1    U.OOO 
11.800 
12.000 

1    19  ntt% 

io,ooo 
ao,ooo 
ao.ooo 

85,000 
40:000 
4S2,00O 
50,000 
56.000 
57,000 

bbIooo 

50,000 

1      ~'222 

0. 

0. 

1    ia  MM                 on  1<10 

I    18,1120 

I 

Qeneral  tummary. 

Te^le8ti«n8tl3k  per  Bqnare  inch  of  ofisinal  section pounds..    90,100 

8taaell]iStpera4P<^'®^<^^<>'<*'W^'^cti<'i^ ^o---   57.000 

BoMatkm  per  incb  after  ropture inch..     .2850 

SiSSoD  per  incli  under  Btrein  at  elastic  limit do...  .002000 

ieSSSion  m  diameter  at  point  of  mptnre do...       .185 

Bcflnctlaa  In  area  after  roptore,  per  cent  of  original  section 69.8 

PoritSonof  nxptare I'' from  neck 

Cbaiaeterof  broken  aaifBce fine  silky,  cup  shaped 

^  L  of  Inch  aedioiis ''.16,<41» 
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6-POUNDEB  B.  P.  GUNS. 

Jacket. 


No.  6075. 


Marks,  ^«"' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftdfl. 

Elongation 
perlnch. 

SucceflBiTe 
elongation 
perlnch. 

Inch. 

0. 

.000100 
000200 
.000800 
.000860 
.000260 
.000260 
.000460 
.000060 
.000060 

0. 
.000060 
.000460 
.001160 
.004760 
.000600 
.001600 

Permanent 
set 

Succeniye 

permanent 

set 

Inch. 
0. 

.  Remarks. 

Total. 

Per  square 
inch. 

Foundi. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

11,000 

11,200 

11,400 

11,600 

11,800 

12.000 

12,200 

12,400 

12,600 

12,800 

18,160 

Pound$. 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
46,000 
66.000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
68,000 
64,000 
90,760 

Inch. 
0. 

.000100 
000600 
!000600 
.000960 
.001200 
.001460 
.001900 
.001960 
.002000 
.002000 
.002060 
.002600 
.003660 
.008400 
.009000 
.010600 

Inch. 
0. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

0. 
0. 

......... 



General  summary, 

TensOe  strength  per  square  Inch  of  original  section pounds..    90,750 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  perlnch  after  rupture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  in  diameter  at  point  of  rupture do. . .       .  135 

Reduction  in  area  after  rupture, per  cent  of  original  section 46.2 

Position  of  rupture l*.l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M5,''.28* 


6-POUNDEB   B.  F.  GUWS. 

iJacket. 
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No.  6082. 


Marks,  ii*^-*-' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 


ToUl. 


2D0 
1,000 
2,000 
4,000 
6,000 
».000 
9.200 

laooo 

10.200 
10.400 
10,600 
10,800 
U.OOO 
11,200 
11.400 
11,600 
11,800 
1K,«« 


Per square 
Inch. 


1.000 
5.000 
10. 000 
20,000 
30.000 
40,000 
46,000 
M.OOO 
51.000 
%,000 
53.000 
M.OOO 
55,000 
56.000 
57.000 
58,000 
59.000 
94,900 


Elonsation 
per  Inch. 


Inch. 
0. 
.000100 

.000560 
.000950 
.001300 
.001550 
.001650 
.001700 
.001750 
.001750 
.001800 
.002000 
.003150 
.003960 
.005000 
.006000 


Succeaslve 

eloiiKatioii 

per  inch. 


Inch. 

0. 
.000100 
.000200 
.000250 
.OOIVIOO 

.oa>:i5o 
.oa)25o 

.000100 
.000050 
.000050 
0. 
.000050 
.000200 
.001150 
.000800 
.001050 
.001000 


Permanent 
set. 


Inch. 


SnceesBive 

permanent 

set. 


Inch. 


Remarks. 


Ttiftiiil  loiul. 


£la.slic  limit. 


Tensile  strength. 


(it'iuTiil  mi  miliary. 

T«oa1e  itrengtb  per  square  inch  of  oi^nal  section pimnrls. .    91.  *mK) 

Qaftic limit  per  funare  inch  of  original  section i\o...    51. (MJO 

Boosation  per  inch  after  rupture i  neh . .      .  2 1 .M) 

Ekniation  per  Inch  under  strain  at  elastic  limit. dn. . .  .  0018(  0 

HedoctfcHi  in  diameter  at  point  of  rupture «!*». . .       .  l:V> 

Redncticm  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Portion  of  rupture ".v»  fn»m  neck 

Ohartcter  of  broken  surface silky 

Elongation  of  inch  secUons 'Ml/'.32* 

II.  Doc.  300 2 
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6-POUNDEB   R.  F.  UUN8. 

Jacket. 
No.  6186. 


Marks,  it"^' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  load& 

Sucoeoiye 
elongatioD 
perlnch. 

Pennanent 
act. 

SaooeBBive 

pennanent 

set 

Remarks. 

Total. 

Personare 
inch. 

perincb. 

Founds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
9,200 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
U,400 
U,600 
18,240 

Pounda. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
46,000 
60,000 
61,000 
52,000 
58,000 
64,000 
66.000 
66,000 
67,000 
68,000 
91,200 

Inch, 
0. 

.000100 
.000260 
.000600 
.001000 
.001150 
.001860 
.001400 
.001500 
.001600 
.001650 
.001700 
.001750 
.001960 
.002800 
.008400 
.006000 
.007750 

Inch, 
0. 

.000100 
.000150 
.000860 
.000400 
.000160 
.000200 
.000060 
.000100 
.000100 
000060 
.000060 
.000060 
.000200 
.000360 
.OOUOO 
.001600 
.0QZ760 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 
0. 

General  summary. 

Tensile  strength  per  sqtiare  inch  of  original  section pounds..   <a,200 

Elasticlimit  per  square  Inch  of  original  section do...    681OOO 

Elongation  per  inch  afterruptnre inch..     .2260 

Elongation  per  inch  tinder  strain  at  elastic  limit.: do...  .001760 

Redaction  in  diameter  at  point  of  nxptore do...       .146 

Reduction  in  area  after  rapture,  per  cent  of  original  section 49.1 

Position  of  raptore at  middle  of  stem 

Character  of  broken  surface sUky 

Elongation  of  inch  sections *.19,».20» 


6-poundeb  b.  f.  guks. 

Jacket. 

No.  6186. 
Marks,  ^^-^-^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


19 


Applied  lottda. 

raoncation 
per  inch. 

SnoonilTe 
elongation 
peruich. 

Permanent 
set 

SoooeHiTe 

pennanent 

set 

Remarks. 

1 

Ptmmds.  1     JRMMMia. 
200                  X.O0O 
1.000                 6,OUO 
2.000    ,           10,000 
4,000               20.000 
6^000    1          SO  OOO 
7.000               3&.000 

<ooo  1       »»222 

8,400     ,           42,000 
»200               SOOO 
9,800                49,000 

10,000   1        golooo 

10,000     '           5»,llUO 

io;8oo  1     51.SS 

19,120               1I&.O00 

Inch. 
0. 
.000100 
.000800 
.000600 
.001000 
.001160 
.001880 
.001400 
.001600 
.001600 
.001800 
.002880 
.002900 
.008600 
.001650 
.006600 

Inch, 
0. 

.000100 
.000200 
.000800 
.000400 
.000160 
.000200 
.000060 
.000100 
.000100 
.000200 
.000660 
.000660 
.000700 
.001060 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elasdclimit 
Tensile  strength. 

0. 

a 

0. 

Cfenercd  stanmary. 

TeMQeCkKOstb per  square  inch  of  original  section pounds..    96,600 

QtSOc ttmit  per  sqnare  inch  of  original  section do...    49,000 

-        — k per  ioch  after  mptnre inch..     .1550 

A  per  incb  under  mrain  at  elastic  limit do...  .001600 

I  to  diameter  at  point  of  rapture do...       .065 

BetecttOQ  to  axea  after  mptore,  per  cent  of  original  section 20.5 

FUWbMi  of  Tuptnre ".66  from  neck 

Gteimcter  of  broken  suifaoe fine  granular,  flaky  spot  at  the  circumference 

BangBlkHi oi  todisectlans * 21^  ".10 

TABULATION  OF  TENSION  SPECIMENS  FROM  e-PO UNDER  R.  F  OUNS 
{STEMS  ^  LONQ,  '',606  DIAMETER.) 


No.„ 
test 

Position 
in  gnn. 

Elastic 
limit 
per 

square 
inch. 

Tensile 
strength 

per 
square 
inch. 

Blon- 
gatiooL 

Ocm- 
trao- 
tion 
of 
area. 

Appearance  of  fracture. 

Remarks. 

6080 
6116 
6116 
6076 

Tttbe..-. 

:::S::::; 

Jacket... 
...do..... 

Pmuidt. 
66.000 
66.000 

67.000 
60.000 
6^000 
68,000 
48,000 

Pnrad*. 
01.660 
88,600 
90.100 
90.760 
94,900 
91,200 
96.600 

PareL 
29.6 
80.0 
28.6 
21.6 
21.6 
22.6 
1A.6 

PareL 
67.2 
60.8 
50.8 
46.2 
46.2 
49.1 
20.6 

Fine  sillcy.cnp  shaped 

:::::SS::::::::::::::::::::::::: 

gUky 

Mnnleend. 
Da 

s?- 

Da 
Do. 

Breech  end. 

6186 

.t!!^:::::::::::::::;::::;:::: 

do 

.   6186 

Fine  granular,  flaky  spot  at 
the  dzcnmference. 

3-INCH  R,  F.  GUNS. 


SPECIMENS  FROM  TUBES,  JACKETS,  AND  HOOPS. 
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3-IirOH   B.  F.  GUNS. 

Tube. 

No.  6022. 
Marks,  A-^30-M,. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  lensrth,  2". 
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1 

FerBqpare 

EUmntkm 
permcb. 

SacceiilTe 
eloDgation 
perlnch. 

PexmaD«i.t 
set. 

SaooeHtve 

pennanent 

Bet 

RenuirkB. 

I.O0O 

AwiMif. 

6^000 
10,000 
20,000 
80,000 
86,000 
40,000 
42.000 
60^000 
61,000 
68,000 
66,000 
64,000 
66^000 
66,000 
87,000 
66,000 
50^000 
60,000 
61,000 
61,000 
68.000 
89^800 

Inch. 
a 

.000100 

.001000 
.001150 
.001460 
.001500 
.001860 

!001960 
.008000 

.008060 
008060 
.002100 
.008200 
.008200 
.008860 
.008000 
.008000 
.010150 
.011500 

Inch. 
0. 

.000100 
.000150 
.000880 
.000400 
.000150 
.000800 
.000060 
.000060 

;000880 

ioooooo 

0. 
.000060 

.000100 
.000100 
.000860 
.006860 
.000900 
.001260 
.001860 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

'     2.O0O 

Elastic  limit 

4^000 

1,000 

tm 

0. 

Its; 

a 

10.006 

,  Sm 

1    10.400 

1  u^So 

lolS 

1    11.000 

ulSo 

<    U,406 

ulooo 

'    11.800 

12^000 

>  ESo 

Tensile  strength. 

1  u^So 

'  i^iSo 

1    17,900 

(General  wmmary. 

Teotfe itrengtli  per  iqnare  Inch  of  oriffinal  section pounds..    89,800 

BMdc  Umit  per  aqpare  inch  of  original  section do...    68,000 

Boogadon  per  Inch  after  mptore Inch..     .2000 

BoogatkMi  per  inch  under  strain  at  elastic  limit do ...  .  002300 

BedocHoo  in  diameter  at  point  of  ruptore do...       .126 

ledQedon  in  area  after  mptore,  per  cent  of  original  section 48.3 

FMitlon  ol  rupture '■^  from  neck 

*" r  of  broken  surface sUky 

lafincliiectloai «'J0,^80* 
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8-ingh  b.  f.  guns. 
Tube. 


No.  6023. 
Marks,  A-Sl-M,. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


ApplU 

"d  luadii. 

Per  square 
inch. 

Elongation 
per  inch. 

Inch. 
0. 
.000100 
.000350 
.000650 
.001000 
.001300 
.001450 
.001500 
.001900 
.001950 
.002000 
.OO-XiW 
.002950 
.007000 
.010000 
.011000 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11.400 
17,640 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
50,000 
61.000 
52.000 
63,000 
64,000 
55.000 
56,000 
67,000 
88.200 

Inch. 
0. 
.000100 
.000250 
.000300 

.ooa)5o 

Inch. 
0. 
0. 

Initial  load. 

.000300 
.000150 
.000050 
.000400 

0. 

1 

0. 



Elastic  limit. 

.oooa^H) 

.000050 
.000350 
.000600 

.ooia^o 

.003000 
.001000 

Tensile  strenjfth. 

1           1 

Geiierul  HUinnutry. 

Tensile  strength  per  square  inch  of  oriirinal  section pounds..    88,200 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch. . .      .  2500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00200U 

Reduction  in  diameter  at  point  of  rupture do. . .       .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture at  middle  of  stem 

(Character  of  broken  surface silky 

Elongation  of  inch  sections ".2©»,  ",24* 


3-IErOH   B.  F.  GUNS. 

Tube. 
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No.  6074. 


Marks,  ^fiMT 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Apfilied  loBAls. 

Elongation 
perlnch. 

SncoeflBlye 
elongation 
perlnch. 

Permanent 
set. 

SuccefBive 

pennanent 

set. 

Inch. 
0. 

Remarks. 

AwfMls.        Pounds. 

200    /            l.OOO 

1.000    ,            5,000 

2.000    /          10,000 

4.000   ,       ao,ouo 
6,000   '        3?'552t 

7,000  ,      55-222 

8,000    '        4o,oua 

8.400    1           S*«S 

10,000          «>-222 

10.200     1           51,4100 
0«0     '           52^000 

loiS    1        ^2S 
10.  WO  '       ^'222 

11 000     1           55,000 
11  40O                 57,000 
11800                 S9,UOO 

1^000            eo,ooo 

1    itSo                6X,000 

;  n.eeo    I       ss.aou 

IndL 
0. 
.000100 
.000900 
.000600 
.001000 
.001100 
.001900 
.001400 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 
.001960 
.002000 
.002400 
.004250 
.009600 
.010350 
.011500 

Inch, 
0. 

.000100 
.000200 
.000900 
.000400 
.000100 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

6. 

.000200 
.000100 

"a 

.000250 
.000060 
.000060 
.000060 
.000050 
.000060 
.000060 
.000050 
.000400 
.001860 
.006250 
.000650 
.001150 

General  mirnmary. 

Tendle  ttxeosttk  per  aqiuure  inch  of  original  section pounds..   88,300 

Elssttc  ISsnitper  squape  Inch  of  original  section do...    57,000 

noMwOan  per  inch  after  rnpture inch..     .2100 

QanSatkxi  per  incli  under  strain  at  elasticlimit do...  .002000 

Redactkm  In  diameter  at  point  of  rupture do...       .135 

VA&odksnin  ajrea  after  rapture,  per  cent  of  original  fle(>tion 46.2 

Poatkm  ol  rupcore ''.  96  from  neck 

Chanwster  ofl>rolten  surface silky 

Kkwsrtltffl  ot  inch  aecttons ».10,»82* 
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3-iiroH  B.  F.  euirs. 
Tdbe. 


No.  6081. 


Marks,  ^^^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gaoged  length,  2". 


Elongation 
perTnch. 

BncoesBtye 
elongation 
per  inch. 

Permanent 
■et 

SucoesBtve 

permanent 

set 

Total. 

PerMuare 
inch. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

19,820 

PowuU. 
1,000 
6,000 
10,000 
20.000 
80,000 
85.000 
40.000 
42,000 
60,000 
51.000 
52,000 
58.000 
54,000 
55,000 
66,000 
67,000 
58,000 
69,000 
60,000 
61,000 
96,600 

JfkC/U 
0. 
.000100 
.000360 
.000660 
.001000 
.001160 
.001400 
.001600 
.001760 
.001800 
.001860 
.001900 
.001950 
.002000 
.002000 
.002600 
.008860 
.004600 
.006760 
.007760 

Inch. 

0. 

.000100 
.000260 
.000800 
.000860 
.000160 
000250 
.000100 
.000250 
.000050 
.000050 
.000060 
.000060 
.000060 

0. 

.000600 
.000760 
.001160 
.002250 
.001000 

InOL 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

0. 

0. 

Oeneral  twnmary. 

Tensile  streagth  per  square  inch  of  original  section pounds..    96,000 

Elastic  limit  per  Bouare  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..     .1850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture 1'^  from  neck 

Chaiaoter  of  broken  surface granular  60  per  cent,  silky  flaky  40  per  cent 

Xlongatloa  of  inch  sectioofl. <2i,'.i8 


Marks,  ^"""T 

I^eter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  lengtii,  2". 


3-ikoh  b.  f.  guns. 

Tube. 

No.  6114. 
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AppltodloMla. 

permch. 

Snooesiye 

elongation 

perlnch. 

Pennanent 
set 

Succeflrive 

permanent 

set. 

Remarks. 

Totel. 

Pertanare 
inch. 

ANBMil. 

aoo 

1,000 

u,ooo 

U200 
U,400 
11,600 
17,640 

Anrndf. 

1,000 

5.000 

10,000 

20,000 

80,000 

40,000 
42,000 
60,000 
61,000 
62,000 
68.000 
64.000 
66,000 
66,000 
67,000 
66,000 
^200 

Inch. 
0. 
.000100 
.000B60 

oooooo 

.001000 
.001200 
.001400 
.001500 
.OQlffiO 
.001900 
.001900 
.001960 
.002850 
.OOMOO 

ioooooo 

.006750 

InOL 

0. 

.000100 
.000260 
.000260 
.OOOttO 
.000200 
.000200 
.000100 
.000660 
000060 

0. 
.000060 
.000600 
.001160 
.008600 
.001100 
.00O7SO 

Jneh. 
0. 

InOL 
0. 

Initial  load. 

Elastio  limit                    ■ 

Oeneral  gummary. 

TaaHt^tteogth  per  «iiiue  inch  of  orictnal  Mctlon pounds..    88,200 

BastieHmltpersqnareinchof  original  section do...    58,000 

Bkmgaltoa  per  Inch  after  mptore inch..     .0600 

~ '  n  per  inch  under  stiain  at  elastic  limit do...  .0019S0 

I  in  diameler at  pointof  mptore do...       .025 

BedoetloDin  area  after  raptore,  per  cent  of  original  section do...        9.5 

~   —     of  rupCore ".Ofromneck 

of  oioken  surface fine  granolar,  radiating  from  a  flaky  streak  at  the  circumference 

BoofMiQnofliichnctiaiu "'.OB,  "'.OS* 
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3-niOH   B.  F.  GDBTS. 
TOBB. 


No.  6187. 

Marks,  S,'**'' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  inch. 

Successiye 
elonsation 
perinch. 

Permanent 
set 

Snooessive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
71000 
8,000 
8,400 
10.000 
10,200 
10,400 
10,600 
10.800 
U,000 
11,200 
U,400 
11,600 
17,180 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
50,000 
61,000 
52,000 
58,000 
54,000 
55.000 
56,000 
67,000 
58,000 
86,900 

Inch. 
0. 

.000100 
.000250 
,000600 
.001000 
.001150 
.001250 
.001350 
.001650 
.001650 
.001700 
.001750 
.005000 
.010000 
.011000 
.011650 
.013000 

Inch. 

0. 
.000100 
.000150 
.000350 
.000400 
.000150 
.000100 
.000100 
.000300 

0. 
.000060 
.000060 
.008250 
.006000 
.001000 
000650 
.001350 

Tneh, 
0. 
0. 

IndL 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section povmds..    85,900 

Elastic  limit  per  square  inch  of  original  section do...    53,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  perinch  under  strain  at  elastic  limit do...  .001760 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture I'M  fEom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.IS,  ".35* 


3-INCH  B.  F.  GUW8. 

Tube. 


*>^ 


No.  6138. 


Marks,  ^"^^ 

IKameiei%  ''.506, 

Secticoal  area,  .20  square  inch. 

Ganged  length,  Sf'. 


Applied  loads. 

QoogatlOD 
perinch. 

Saooeariye 

eloDgfttion 

perinch. 

1 

Pennanent 
set 

Sncoefldye 

pennanent 

set. 

Total. 

Fertqnare 
inch. 

Remarks. 

'      aoo 

1      1,000 

Pinmda. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 
42,000 
60,000 
61,000 
62^000 
63,000 
54:000 
66,000 
66.000 
57.000 
58.000 
57,000 
60,000 
86.300 

DmA. 
0. 
.000100 
.000260 

!000060 

.oouoo 

.001200 
.001800 
.001600 
.001660 
.001660 
.001700 
.001760 
.0(»860 
.006600 
.008260 
.OUOOO 
.012560 
.014250 

Inch. 

0: 

.000100 
.000160 
.000650 
000650 
.000160 
.000100 
.000100 
.000800 
!000060 

0. 

.000060 
.000060 
.000100 
.008660 
.002750 
.002760 
.001560 
.001700 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

2^000 

4^000 

1      6,000 

7,000 

8,000 
8,400 
10.000 
10.200 

1^800 

11,800 
12,000 

1    17,260 

1       • 

General  summary. 

Tenaeitrencth  per  sqnare  Inch  of  original  section pounds..    86,800 

Bsstic  limit  per  sqaare  inch  of  original  section do...    55,000 

Ekngatkm  perinch  after ruptore inch..     .2850 

Ekjogatioa  per  Inch  under  nratn  at  elastic  limit do...  .001850 

Redaetioa  In  diameter  at  point  of  rapture do...       .135 

EednetioD  in  area  after  rapture,  per  cent  of  original  section 46.2 

Position  of  rapture -' ".7  from  neck 

CharKterof  broken  aurface fine  silky 

Boogatkm  of  inch  aectloDa ..,.. 'MO,  ".87* 
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3-inch  b.  f.  guns. 
Tube. 


No.  6149. 

Marks,  i^^^ 

Diameter,  ".600. 

Sectional  area,  .196  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Slonntioii 
per  inch. 

SncceariTe 

eloosation 

perlnch. 

Pennanent 
set. 

SncceniTe 

permanent 

set. 

1 
1 

Total. 

Perwmare 
inch. 

Remarks. 

PouruU. 

196 

960 

1,960 

3,920 

5,880 

6,860 

7,840 

8,232 

8,428 

8,624 

8,820 

9,016 

9,212 

9,406 

9,604 

9,800 

9,996 

10,192 

10,888 

10,584 

10,780 

10,976 

11,172 

11,368 

11,564 

11  760 

P(mnd8, 
1,000 
5,000 
10,000 
20,000 
80,000 
85.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
93,470 

Inch, 
0. 
.000100 
.000200 
.000000 
.001000 
.001160 
.001300 
.001460 
.001460 
.001600 
.001660 
.001600 
.001600 
.001660 
.001660 
.001700 
.001700 
.001760 
.001800 
.001800 
.001900 
.002000 
.002300 
.008600 
.006000 
009000 
.010260 

Inch, 

0. 

.000100 
.000100 
.000400 
.000400 
.000160 
.000150 
.000160 

0. 
.000060 
.000060 
.000060 

0. 
.000060 

0. 
.000060 

0. 
.000060 
.000060 

0. 
.000100 
.000100 
.000300 
.001300 
.002400 
.008000 
.001280 

Inch, 
0. 
0. 

IndL 
0. 

InlUal  load. 
Elastic  limit 

0. 

0. 

!;!!!!!!!!!!'  """" 

1 

1 

11,956 
18,320 

Tensile  strength.               ! 

Genercd  summary. 

Tensile  strength  per  square  inch  of  oriflinal  section poonds..    98,470 

Elasticllmit  per  souare  inch  of  original  section do...    66,000 

Elongation  per  inch  after  ruptore Inch..     .2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Redaction  In  area  after  rupture,  per  cent  of  original  section 42.1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections *.20*,'.28* 


3-IlfOH  B.  P.  GUWB. 

Tube. 
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No.  6179. 


MaikB,  ^^-*  "^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


AppUedlottdi. 

Elonntkm 

8iioo«HiTe 
elonntioD 
pcalnch. 

Pennanent 
set 

SuooeniTe 

Bemu-kB. 

TotaL 

Fetamie 

200 
1.000 
$000 
4.000 

«;ooo 

7.O0O 

l:SS 

Its; 

l;SS 

9,800 
10,000 
15.510 

ANmdL 

1.000 

6.000 

10.000 

20000 

80.000 

40.000 
42.000 
48.000 
44.000 

46.000 
46^000 
47,000 
48,000 
49,000 
50,000 
77.560 

Inch. 
0. 

.000100 
.000200 

.001000 
.001150 
.001400 
.001460 
.001600 
.001560 
.001000 
.015600 
.016760 
.018000 
.019060 
.020000 

Inch. 
0. 

.000100 
.000100 
.000400 
.000400 
.000160 
.000260 
.000060 
.000060 
.000060 

000060 
.018900 
.001250 
.001250 
.001060 
.001660 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loftd. 

Elatitlc  limit. 
Tensile  strength. 

0. 

0. 

1 

Oeneral  tummary, 

TentfetfnQ^pertqimrelncliof  orteinal  nctlon........ pounds..   77.560 

E3sstic  limit  per  Mmare  inch  of  Ofiglmu  section do...    45,000 

EkHvaian  per  inch  after  rapture inch..     .2600 

EJooipitioo  per  inch  under  stnln  at  elastic  limit do...  .001600 

Bednetioo  in  diameter  at  point  of  rapture do...       .185 

Beduetion  in  area  afterraptore,  per  cent  of  original  section 46.2 

fkisttian  oi  TTiptare ".O  from  neck 

Chsncter of  oroken  surface sUky.serrated 

£loagationof  inchaecUons 'JA,«'.36* 
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3-inoh  b.  f.  guns. 
Tube. 


No.  6180. 

Marks,  ^^^^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

permch. 

Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001150 
.001450 
.001500 
.001560 
.012250 
.013700 
.015100 
.016600 
.017600 

Succeeslve 
elongation 
perlnch. 

Permanent 
aet. 

Sucx?e88ive 

permanent 

aet. 

Inch. 
0. 

RemarkM. 

Total. 

PerBQuare 
Inch. 

Pounds. 
TOO 
1,000 
2,000 
4,000 
6,000 
7.000 
8,000 
8,400 
8,600 
8,800 
9,000 
9.200 
9,400 
9,600 
15,620 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
78,100 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000150 
.000300 
.000050 
.000050 
.010700 
.001450 
.001400 
.001500 
.001000 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

Tensile  Htruiigth.                 : 

GeriercU  samvvary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,100 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .2660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001550 

Reduction  in  diameter  at  point  of  rupture do...       .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ^'.04  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections '^J8,''.BS* 


3-inch  r.  f.  quns. 

Tube. 

No.  6356. 
Marks,  ^'"^ 
Diaftieter^  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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AppUed  loads. 

Eloontlon 
per  Inch. 

Inch, 
0. 

.000100 
.000860 
.000600 
.001000 
.001150 
.001400 
.001450 
.001860 
.001900 
.002800 
.004800 
.006860 
.006000 
.007250 



SucceBsive 
perlncta. 

Inch. 
0. 

.000100 
.000260 
.000250 
.000400 
.000160 
.000250 
000060 
.000400 
.000060 
.000400 
.002000 
.001060 
.000660 
.001250 

Permanent 
set. 

Inch, 
0. 
0. 

Buoceasive 

permanent 

set. 

Inch. 
0. 

RemarkN. 

- 

TotAl. 

Per  raaare 
inch. 

I'ounds. 

1.0M 
5,000 
10,000 
20.000 
90,000 
85.000 
40,000 
42.000 
50.000 
51,000 
52,000 
63.000 
54.000 
56.000 
6<,000 
91,600 

AwJuX*. 
200 
1.000 

Initial  kmd. 

2,000 

t.ooo 

Ik  000 

7.000 

0. 

8,000 

8:400 

0. 

10  000 

10.200 

Elastic  limit. 

10.400 

10,600 
10.800 

Tensile  strength. 

11.000 

11,200 

16,820 

i 

OenercU  summary. 

Tenidle  stren^h  per  Bqnare  inch  of  orislnal  section pounds..    91,600 

£3artie  limit  per  square  inch  of  original  section do...    61,000 

Khmgatimi  per  inch  after  rupture Inch..     .2150 

EloogatSoQ  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Redaction  in  area  after  rupture,  percentof  original  section 43.3 

Fbsitian  of  rupture ".9  from  neck 

Charseter  of  broken  surface silky 

Ekmgation  of  inch  sections ",12,  ".81* 

H.  Doc.  300 3 
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3-INOH   B.  F.   0UN8. 

Tube. 


Marks,  ^?J^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch, 

Gauged  length,  2". 


No.  6366. 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundg. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

17,320 

Pounds. 
1.000 
6,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
50.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
86,600 

Inch, 
0. 

.000100 
.000360 
.000600 
.000050 
.001100 
.001400 
.001460 
.001700 
.001760 
.001800 
.005600 
.007160 
.008750 
.011500 
.013250 

Inch. 
0. 

.000100 
.(/;K)250 
.000260 
.000350 
.000160 
.000900 
.000060 
.000250 
.000060 
.000060 
.003800 
.001560 
.001600 
.002760 
.001760 

Inch. 
0. 

Initial  loftd. 

Elastic  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    86, 600 

Elastic  limit  per  square  Inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  ela.<itic  limit ! do. . .  .  OOIHOO 

Reduction  In  diameter  at  point  of  rupture do. . .        .  l3o 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture ".86  from  neck 

Character  of  broken  surface .sllkjr 

Elongation  of  inch  sections I'.l^,  ".34* 


3-INOH  B.  F,  GUNS. 

Jacket. 


35 


".505, 


No.  6078. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  lOWlB. 

Eloiifation 
permch. 

SaooeniTe 
elongation 
per  inch. 

■et. 

BuccessiYe 

permanent 

Bet. 

Remarks. 

To«aL 

PersouATe 
inch. 

Pimad*. 

Pimnda. 
1.000 
5,000 
10.000 
20.000 
80.000 
40,000 
46,000 
60.000 
51.000 
50,000 
58.000 
54.000 
56,000 
56,000 
57,000 
58,000 
69,000 
60,000 
61.000 
90,200 

Jnch. 
0. 
.000100 

000360 
.000600 
.000960 
.001300 
.001500 
.001700 
.001750 
.001800 
.001900 
.001960 

002000 
.002060 
.002200 
.006600 
.007500 
.008960 
.010000 

Inch. 
0. 

.000100 
.000250 
.000250 
.000350 
.000350 
.000200 

000200 
.000060 
.000060 
.000100 

000060 
.000060 

000060 
.000160 
.004300 
.001000 
.001460 
.001060 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

2,000 

4;ooo 

8.000 

slooo 

0. 

9.200 

unooo 

10.200 
10.400 
10.600 
10^800 
U.000 
U,200 
U.400 
11.600    I 

11.800 

12.000 

12,200 

illolio 

General  mmmary. 

Tenrile ftrengtb  per  square  inch  of  original  section pounds..    90,200 

Elastic  limit  per  square  inch  of  original  section do...    56,000 

Elongation  per  inch  after  rupture inch..     .2060 

EloDgstioD  per  inch  under  strain  at  elastic  limit do...  .002060 

ktdiiction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Ptoadon  of  rupture ".95  from  neck 

Charsctercrf  broken  sniiSaoe silky 

BongatfonoflDchaectiODa ".28*, 'M8 
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3-inoh  b.  f.  guns 
Jacket. 


No.  6117. 
Marks,  ^??-«^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

10,800 

11,000 

U,200 

11,400 

11,600 

11,800 

16,770 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
46,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
83,850 


Elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000350 
.000600 
.001000 
.001400 
.001600 
.002000 
.011000 
.011900 
.012450 
.013500 
.015000 


Sneceasive 

elongation 

per  inch. 


liich. 
0. 

.000100 
.000250 
.000250 
.000400 
.000400 
.000200 
.000400 
.009000 
.000900 
.000560 
.001050 
.001500 


Permanent 
set. 


Inch. 


Snccenive 

permanent 

set. 


Inch. 


Remarkti. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83.850 

Elastic  limit  per  stjuare  inch  of  originalsection do...    54,  OU) 

Elongation  per  inch  after  rupture inch..      .2ii00 

Elongation  per  inch  under  strain  at  clastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do. . .        .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  flaky  spot  at  circumference 

Elongation  of  inch  sections ".SO*,  ».16 


3-INCH    R.   F.   GUNS. 
JaGK£T. 
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No.  6162. 
Marks,  ^'^-^ 
Diameter,  ".505. 
Set^tional  area,  .20  square  inch. 
Gauged  length,  2". 


ApplUMl  l<iad9. 


T«ftaK 


I.CIOO 
'2,000 
4.00O 
6,000 
^.000 
9.300 
9.400 
9.600 
9,t«00 
lO.Oitt 
10,20O 
10,400 
10.<»O 

10.)!J1X> 

ll.OUO 
ll,20O 
11.400 
11. 6U0 
17.310 


I  Elongation 
pcrmch, 


inch 


1.000 
5.O0O 
10,000 
20.000 
30,000 
40.000 
46,000 
47,000 
48.000 
49.000 
50,000 
31.000 
&2.000 
68.000 
54.000 
55,000 
56,000 
57,000 
58,000 
1^,550 


SucreaRive 
elongation 
pcrlnch. 


Inch. 
0. 
.000050 

.000200 
.000660  ' 
.001000 
.001400 
.001650  < 
.001600  . 
.001650  , 
.001700  I 
.001700  I 
.001750  ; 
.001800 
.001850 
.004000 
.007500 
.001)500 
.010700 
.011750 


Inch. 


.000050 
.000050 
.000050 
.002150 
.00»500 
.002000 
.001200 
.001060 


Permanent  Succ<»ive 
gg^        ^  {K>rmanent 


0. 

.000060  I  0. 
.000150  1.... 
.000350  |.... 
.00W50  I..-. 
.000400  I  0. 
.000150 
.000060 
.000060 
.000050 


Inch. 


Q. 


Remarks. 


Inch. 
0.  Initial  load. 


EIiLstio  limit. 


Tensile  strength. 


Genenil  fummary. 

Tf  n^le  jttrength  per  nqii&re  inch  of  original  sertion pounds. .    86, 560 

ElAJvtir  limit  per  RQuare  inch  of  original  section do. . .    53. 000 

V.\*  >ni$Htum  per  incn  after  rupture inch . .      .  2()00 

F:i>mieHti<*n  per  inch  under  strain  at  elastic  limit do. . .  .  001850 

Kt.'duction  in  diameter  at  point  of  rupture do. . ,       .135 

k"ducti«»n  in  area  after  rupture,  per  cent  of  original  section 40. 2 

l*riMtion  of  rupture 1"  from  neclc 

<*haimcterof  broken  surface silky 

EloDCa^n  of  inch  sections 'M7,".36« 
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Marks,  4"'-" 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


3-rNCH   B.  F.  OON8. 

Jacket. 
No.  6168. 


Applied  loadJL 

EloDAtton 
permcb. 

SuccesBiYe 
elongation 
per  inch. 

Pennanent 
set. 

SnooeflBiye 

Total. 

Pereqnare 
Inch. 

pennanent 
set 

Remarks. 

PoufuU. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10.400 
10.600 
10.800 
11,000 
11.200 
11.400 
U.600 
18,300 

Poundg. 
1.000 
5.000 
10.000 
20.000 
30.000 
40.000 
46.000 
47.000 
48.000 
49.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56,000 
57.000 
58.000 
91,500 

Inch, 
0. 

.000100 
.000300 

.000600 
.001000 

IwA, 
0. 

.000100 
.000200 

.000900 
.000400 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

.001400          .000400 

0. 
0. 

.001550 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 

.000150 

0. 
.000050 
.000060 

0. 
.000050 
.000060 

.001800    ,      .000060 
.002000    1      .000200 
.003500    -      .001500 
.005750           .002250 

.007050   •     .ooiaoo 

.008250 

.001200 

Oeneral  tummary. 

Tensile  strength  per  square  inch  of  oriffinal  section poands..    91,500 

Elastic  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch..      .2460 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Reduction  in  diameter  at  point  of  rupture do...       .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  Inch  sections **J90^,''A9 


3-INCH   R.   F.   GUNS. 
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Hoop. 

No.  6072. 
Marks,  ^^« 
Diameter^  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  inch. 

Socceflsive 
elongation 
per  inch. 

Permanent 
set. 

Soccenive 

permanent 

set. 

Remarks. 

Total,    i 

1 

PeTflonare 
incb. 

200     ) 
1.000 
2,000 
4  000 

I'oumdt, 
1.000 
5,000 
10,000 
20.000 
30.000 
40,000 
45.000 
50,000 
56,000 
56.000 
57.000 
58,000 
60.000 
85.100 

Inch, 
0. 
.000100 
.OOO&'W 

.000650 
.001000 
.001350 
.001500 
.001650 
.001900 
.002650 
.012550 
.013800 
.015060 

0. 
.000100 
.000260 
.000300 
.000350 
.000350 
.000150 
.000150 
.000250 
.000750 
.009900 
.001250 
.002160 

Tneh, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

6,000 

^  000 

9.000 

0. 
0. 

10  ooo 

11  000 

ii.aoo 

11.400 

11,000 

12.000 

17,0» 

I 

1 

I 

General  summary. 

Tenane  strength  per  square  Inch  of  original  section pounds . .    85, 100 

Elastic  limit,  per  souare  inch  of  original  section do.  .    66,000 

EloDgmtion  per  inch  after  rupture inch..      .2350 

Ekxigation  per  inch  under  strain  at  elastic  limit do...  .001900 

Redoctioa  in  diameter  at  point  of  rupture do. . .       .155 

Redoctioo  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture ^.6  from  neck 

Character  of  broken  surface Kllkv 

Elai«atioa  of  inch  sections ".36*,  ".11 
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3-INOH  B.  F.  GUNS. 


TABULATION  OF   TENSION  SPECIMENS  FROM  S-INCH  R.    F.    QUNS. 
{STEMS  ^'  LONG,  .''SOS  DIAMETER.) 


No.  of 
test. 

Position  in 
Run. 

Elastic 

limit 

per 

square 
inch. 

Tensile 
strength 

per 
square 

fnch. 

Elon- 
tfon. 

Con- 
trac- 
tion of 
area. 

Appearance  of  tnctnie. 

Remarks. 

6022 
6023 
6074 
6061 

6114 

6137 
6138 
6149 
6179 
6180 
6355 
6856 
6078 
6117 

6162 
6163 
6072 

Tube 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

Jacket.... 
do.... 

do.... 

do.... 

Hoop 

Pownds. 
68,000 
62,000 
57,000 
66,000 

53,000 

53,000 
55,000 
66,000 
45,000 
43,000 
51,000 
52,000 
56,000 
54,000 

53,000 
53,000 
65,000 

Pounds. 
89,800 
88,200 
88,300 
96,600 

88,200 

85,900 
86,300 
98,470 
77,660 
78,100 
91,600 
86,600 
90,200 
83,860 

86,560 
91,500 
85,100 

Pr.d. 
20.0 
25.0 
21.0 
18.5 

8.0 

24.0 
23.5 
21.5 
26.0 
26.5 
21.5 
28.0 
20.5 
23.0 

26.0 
24.5 
23.5 

Pr.cL 
43.3 
49.1 
46.2 
84.0 

9.5 

49.1 
46.2 
42.1 
46.2 
46.2 
43.3 
46.2 
37.1 
80.7 

46.2 
46.2 
51.9 

Silky 

Mozzle  end. 

Do. 
Breech  end. 
Muzzle  end. 

Breech  end. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Muzzle  end. 
Breech  end. 

Muzzle  end. 

do 

Granular,  60  per  cent;  silky 
flaky,  40  per  cent. 

Fine    granular,    radiating 
from  a  flaky  spot  at  cir- 
cumference. 

Fine  silky 

do...'. 

Silky 

Silky,  serrated 

8ilky,  oblique 

Silky.  ..:...;;::::;;.:::.: 

do 

do 

Qranular,  radiating  from  a 
silky  flaky  spot  at  circum- 
ference. 

Silky 

do 

do 

Da 

3.2-INCH  B.  L  STEEL  FIELD  GUNS. 


SPECIMENS  FEOM  TUBES  AND  JACKETS. 
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3.2-inoh  b.  l.  steel  field  guns. 
Tube. 

No.  6014. 


48 


Marks,  S^fr'« 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


Applied  loads. 

Elonipttion 
perlnch. 

Sacceadve 

elongation 

perlnch. 

Pennanent 
set. 

SucoesRlve 

Total. 

Peraqtuue 
Inch. 

permanent 

set. 

KomarkN. 

200 
1,000 
2,000 
4,000 

6,000 

7,000 

8,000 

8,400 

9,200 

9.400 

9.600 

9,800 

10,000 

10,200 

10,400 

10.600 

10.800 

18,180 

Ptjundt. 
1,000 
5.000 
10,000 
20.000 
30,000 
85,000 
40,000 
42,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
82,000 
53,000 
54.000 
90,900 

Inch. 
0. 
.000100 
.000300 
.000550 
.000950 
.001100 
.001350 
.001450 
.001560 
.001000 
.001000 
.001660 
.002150 

008500 
.006600 
.007650 
.008400 

Inch. 

0. 

.000100 
.OU0200 
.000250 
.000400 
.000150 
.000260 
.000100 
.000100 
.000050 

0. 
.000050 
.000500 
.001350 
.003000 
.001150 
.000750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 



General  summarf/. 

TenaOe  stren^h,  per  aqiure  Inch  of  original  section pounds . .    90, 900 

Elastic  limit,  per  square  inch  ot  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture Inch . .      .  2250 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001650 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  percent,  of  original  sertion 43.3 

PtioitSon  of  rupture ''.9from  neck 

Chaiacter  of  broken  surface sUkv,  oblique 

Elongation  of  inchnctionB ''.31^  ^.14 
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3.2-INCH   B.  L.  STKKL   FIELD   GUNS, 
TUBK. 

No.  6095. 


Marks,  gfif""' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesBiTC 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Total. 

Per  square 
inch. 

Remarks.                 1 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

19,020 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

Inch. 
0. 

.000100 
.000260 
.000660 
.000950 

Inch. 

0. 

.000100 
.000150 
.000300 
.000400 
.000150 
.000200 
.000100 
.000050 

0. 
.000050 

0. 
.000050 
.OOOOSO 
.000050 
.OOOlfjO 
.001000 
.001200 
.001000 
.000900 

Inch. 
0. 
0. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

86,000    1      .001100 
40,000    1      .001300 
42,000    1      .001400 
43,000    1      .001450 
44,000    i      .001450 
45.000           .001500 
46,000    !      .001500 
47,000           .001560 

0. 

0. 

48,000 
49.000 
50,000 
51,000 
52,000 
63,000 
64,000 
95,100 

.001600 
.001650 
.001800 
.002800 
.0(M000 
.005000 
.005900 

GnieriU  mimvmry. 

Tensile  strength  per  aquare  inch  of  original  section pounds..    96,100 

Elastic  limit  per  square  inch  of  original  section do . . .    49. 000 

Elongation  per  inch  after  rupture inch . .      .  21  ^0 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001650 

Reduction  in  diameter  at  point  of  rupture do...       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34.0 

Position  of  rupture ".1  from  neck 

Cliaracter  of  broken  surface granular,  radiating  from  a  silky  spot  in  the  circumference 

Elongation  of  inch  sections ^28*,  M6 


3.2-INCH  B.  L.  STEBL   FIELD  GUNS. 

Tube. 
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No.  6127. 
Marks,  JJ^5>'* 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Ganged  len^,  2''. 


Applied  loadA. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

• 

TotaL 

Per  bquare 
inch. 

Pounds, 
200 

1,000 

1,000 

Inch. 
0. 
.000160 
.000800 
000600 
!000960 
.001100 
.001300 
.001460 
.001460 
.OOISOO 
.001660 
.001560 
.001600 
.001660 
.008060 
.008600 
.004660 
.005600 
.006460 

Inch, 

0. 

.000160 
.000160 
.000900 
.000360 
.000160 
.000200 
.000160 

0. 
.000060 
.000060 

0. 
.000060 
.000060 
.001400 
.000650 
.001060 
.000850 
.000960 

Inch, 
0. 

Inch. 
0. 

Initial  load 

Elastic  limit. 
Tensile  strength. 

2,000    1         10,000 
4.000    '         20,000 
6,000    1         30.000 
7.000             35,000 
8,000    1        40,000 
8,400    '         42,000 
8.600    1        4S,000 
8.800    ,        44,000 
9.000            45,000 
9,200            46.000 
9,400             47,000 
9,600    1        48,000 
9.800    I        49,000 
10.000    f        50,000 
10,200            51.000 
10.400            52,000 
10,600    1         53,000 
18,200    1         Q1.OQ0 

i 

General  summary, 

Tenale  strength  per  square  inch  of  original  section pounds..    91,000 

El^fitic  limit  per  sooare  inch  of  original  section do...    48,000 

BoQgation  per  incn  after  rupture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0016{)0 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Redaction  in  area  after  rupture, per  cent  of  original  section 48.3 

Position  of  rupture ".86  from  neclc 

CAttiacter  of  broken  surface silky 

EkmgfttiQo  of  inch  sections ^32*.  M2 
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3.2-INCH   B.  L.  STEEL   FIELD  GUKB. 

Jacket. 


No.  6034. 

Marks,  S^Sr^« 

Diameter,  ".604. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonmtlon 
per  inch. 

SucceflsiTe 
elongation 
perlnch. 

Permanent 
flet 

permanent 
set. 

RemarkK. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

18,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
94,400 

Inch. 
0. 
.000100 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limiL 
Tensile  strength. 

.000350 
.000650 
.001000 
.001400 
.001560 
.001600 
.001650 
.001700 
.001750 
.001850 
.001960 
.002050 
.002450 
.003200 
.004400 
.006500 
.006750 

.000250 
.000300 
.000350 
.000400 
.000150 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000100 
.000400 
.000750 
.001200 
.001100 
.001250 

0. 
0. 



General  gummary. 

Tensile  strength  per  sqnare  Inch  of  original  section pounds..    94,400 

Elastic  limit  per  square  inch  of  original  section do...    53,000 

Elongation  per  incn after  rupture inch..      .1550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002050 

Reduction  in  diameter  at  point  of  rupture do...       .046 

Reduction  in  area  after  rupture,  percentol  original  section 16.9 

Position  of  rupture ''.8fromneck 

Character  of  broken  surfiice Qianular 

Elongation  of  inch  sections ^.10*,  *.16 


3.2-INCH   B.   L.  STEEL   FIELD  GUNS. 

Jacket. 
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No.  606T. 

Marks,  LTi?*'"' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
perinch. 


_L 


SncceasiTe 

elongation 

perinch. 


Permanent 


SnocesBive 

permaaent 

set 


Remarks. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10.200 
10.400 
10,600 
10,800 
11,000 
18.880 


1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
54,000 
55.000 
94,400 


Inch. 
0. 
.000100 
.000850 
.000600 
.001000 
.001350 
.001550 
.001550 
.001600 
.001700 
.001750 
.002450 
.004500 
.005850 
.006500 
.007250 


Inch. 

0. 
.000100 
.000250 
.000250 
.000400 
.000350 
.000200 

0. 

.000050 
.000100 
.000050 
.000700 
.002050 
.001350 
.000650 
.007050 


Inch. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  Inch  of  orlsinal  section pounds. .    M,  400 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  Inch  after  rupture inch . .      .  2260 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  trace  of  granulation  at  the  circumference 

Elongation  of  inch  sectiona '^27*, 'M8 
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3.2-inoh  b.  l.  steel  field  guns. 
Jacket. 


No.  6077. 

Marks,  il^^&^* 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Inch. 
0. 

.000100 
.000400 
.000700 
.001050 
.001450 
.001700 
.001960 
.002000 
.002060 
.002350 
.002650 
.003000 
.003600 
.004500 

Successive 

elongation 

per  inch. 

Inch. 
0. 

.000100 
.000300 
.000300 
.000350 
.000400 
.000260 
.000260 
.000060 
.000050 
.000300 
.000300 
.000350 
.000600 
.000900 

Permanent 
set. 

SucceBsIve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
TOO 
1.000 
2,000 
4,000 
6.000 
8.000 
9,200 
10,000 
10.200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
20,060 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57.000 
100,300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary, 

Tenalle  strength  per  square  inch  of  original  section pounds..    100,300 

Elastic  limit  per  square  inch  of  original  section do . . .      52, 000 

Elongation  per  inch  after  rupture inch. .       .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  002050 

Reduction  in  diameter  at  point  of  rupture do...         .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongationof  InchsectionB ".22*  'M2 


3.2-IirCH   B.  L.  STEEL   FIELD   GUNS. 

Jacket. 
No.  6079. 
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Marks,  i^.^l'' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elonntion 
perlxich. 

Saooeniye 
eloDcation 
permcli. 

Pennanent 
■et. 

Succevive 
pennanent 

BOt. 

Ttffxnarkii. 

Touj.  Ir-X" 

PKmndi. 

200 

1,000 

1      2,000 

'       4  000 

Poundt. 
1,000 
6,000 
10,000 
20.000 
30.000 
40.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62.000 
58,000 
64,000 

Inch. 
0. 

.000100 
.000350 
000660 
.001060 
.001460 
.001650 
.001700 
.001800 
.001960 
.002060 
.002750 
.001450 
.006000 
.006000 
.006650 

Inch. 
0. 

.000100 
.000260 
.000300 
.000400 
.000400 
.000200 
.000050 
.000100 
.000160 
.000100 
.000700 
.0J1700 
.000650 
.001000 
.000660 

Inch. 
0. 
0. 

Inch. 
0. 

InltUl  load. 

Elaatio  limit. 
Tensile  strength. 

6,000 
8,000 
9,200 
9.400 
9,600 
9,800 
10,000 
,    10.200 
10.400 
10,600 
10,800 
.    11.000 

0. 
.000060 

'  ".ooooed" 

1     19  410    '        97.oao 

1 

General  summary. 

Tensile  itren^ per  squaie  Inch  of  original  section pounds..    97,050 

Elasticlimitperequareinchoforiginarsection do...    60,000 

Elongation  per  incn  after  rupture inch..      .2000 

Lk>ngation  per  inch  under  strain  at  elastic  limit do...  .002050 

Reduction  in  diameter  at  point  of  rupture do...       .076 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Pin«itioa  of  rupture ".96  from  neck 

CTharacter  of  broken  surface granular,80percent;  silky  flaky,  20  per  cent 

Elongation  of  inch,  iections ".16,  ".24* 

TABULATION  OF  TENSION  SPECIMENS  FROM  S.S-INCH  B.  X.  STEEL 
FIELD  GUNS,     {STEMS  £^  LONG,  ",606  DIAMETER,) 


No.  of 
test. 

1 

Portion  in 
gun. 

Location 
of  speci- 
mens. 

Elastic 

limit 

per 

square 
inch. 

Tensile 
strcaogth 

per 
square 
inch. 

Elon- 

Con- 
trac- 
tion 
of 
area. 

Appearance  of  frac- 
ture. 

Remarks. 

1 

I    0014 
0096 

Tube 

do.... 

Middle  . 
....do... 

PoundB. 
49,000 
49,000 

48,000 
58,000 
50,000 

52,000 
50,000 

Pounds, 
90,900 
96,100 

91,000 
94,400 
94,400 

100,800 
97,060 

JV.rt. 
22.6 
21.6 

22.0 
16.6 
22.6 

17.0 
20.0 

Pr.d. 
48.8 
84.0 

48.8 
16.9 
87.1 

30.7 
27.4 

Silky,  oblique 

from  a  silky  spot 

in  circumference. 

Silky 

Mussle  end. 
Breech  end. 

Muzzle  end. 

Do. 
Breech  end. 

Muzzle  end. 
Breech  end. 

1    ^^' 
6127 

do.... 

....do... 

6084 

Jacket.... 

....do... 

Granular 

6067 

do.... 

....do... 

Silky,  trace  of  gran- 

ference. 
Granular,  silky  spot 

at  circumference. 
Granular,   80   per 

cent;  silky  flaky, 

20  per  cent. 

8077 
6079 

do.... 

do.... 

....do... 
....do... 

H.  Doc.  300- 


3.6-INCH  B.  L  FIELD  MORTARS. 


SPECIMENS  FROM  BODIES,   BREECH  BLOCKS, 
SPINDLES,  AlfD  GAS  CHECKS. 
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3.(5-INCU   B.   L.   FIELD   MOKTABS. 
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3.6-INOH   B.  L.  FIELD  XOBTABS. 
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5-INCH  B.  L  SIEGE  RIFLES. 


SPECIMENS  FEOM  TUBES  AND  JACKETS. 
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5-inoh  b.  l.  siege  bifle8, 

Tube. 

No.  6092. 
Marks,  5iiP5. 
Diameter,  .505. 

Sectional  area,  .20  square  inch. 
Ganged  length,  2'\ 
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Elonntlon 
per  inch. 

SuooeniTe 

elongation 

perlnch. 

Permanent 
set 

Inch. 
0. 
0. 

Succenive 

permanent 

set. 

Inch. 
0. 

Total. 

Per  square 
Inch. 

Remarks. 

200 

1,000 

Fumndt. 
1.000 
5,000 
10,000 
20,000 
30,000 
85.000 
40.000 
42,000 
4S,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
91800 

Ineh. 
0. 

.000100 
.000600 
.000660 
.001000 
.001200 
.001400 
.001600 
.001660 
.001600 
.001600 
.001660 
.001700 
.001780 
.001800 
.001900 
.002100 
.002600 
.000960 
.006000 
.006960 

a 

.000100 
.000200 
000850 
.000650 
.000200 
.000200 
.000100 
.000060 
.000060 
0. 

.000050 
.000060 
.000060 
.000060 
.000100 
.000200 
.000600 
.001860 
.001960 
.001060 

Initial  load. 

2^000 

iooo 

l^QOO 

7,000 

6. 

8,000 

8,400 
^600 

.000050    1      .000050 

8^800 

9^000 

9^200 

94D0 

9600 

9800 

10,000 

Elastic  limit. 

1(^200 

10.400 

10  600 

Tensile  strength. 

10.800 
U,O0O 
18,300 

(General  summary. 

Ten^  tbnagth  per  tqiuure  inch  of  original  section 4 poundiii . .    91 ,  500 

Elastic  limit  per  square  inch  of  original  section do ...    50, 000 

Boogation  per  inch  after  rupture Inch..      .2500 

Boogition  per  inch  under  Rrain  at  elastic  limit do...  .001900 

Bcduetlon  in  diameter  at  point  of  rupture do. . .       .135 

Bednction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

^iritloQaf  rapture '''.OS  from  neck 

Qisiicterol  broken  surface silky 

lofinchMClloiu ''.86».''.16 
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6-ikgh  b.  l.  siege  kiflk8. 
Tube. 


No.  6096. 
Marks,  ^^J^ 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elonffatlon 
per  mch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

SuccesBive 

permanent 

set 

Remarks. 

Total. 

PerMuare 
incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8.000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
17,460 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
82,000 
53,000 

Inch. 
0. 
.000100 
.000300 
.000600 
.001000 
.001160 
.001400 
.001600 
.001650 
.001600 
.001600 
.001760 
.001850 
.001960 
.002200 
.002460 

Inch, 

0. 
.000100 
.000200 
.000300 
.000400 
.000160 
.000250 
.000100 
.000050 
.000060 

0. 
.000160 
.000100 
.000100 
.000280 
.000250 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit. 
TensUe  strength. 

.066650    ,      .06666O 

.002950    1      .000500 
.003900    ,      .000950 
.004950    1      .001060 

87,300 

! i 

General  mmmary. 

Tensile  strength  per  square  inch  of  orifffnal  section pounds..    87,900 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ^'.50  from  neck 

Character  of  broken  surf aoe silky 

Blongatlon  of  inch  sectionB ^.83^,^.00 


Marks,  uri^ 
Diameter,  ".604. 
Sectional  area,  .20 
Ganged  length,  2" 


^wkjb  b.  l.  sibge  eiflb8. 

Tube. 

No.  6868. 


69 


square  inch. 


Applied  Ifwdii. 

Elongation 
perinch. 

IndL 
0. 

.000100 
.000850 
.000600 
.001000 
.001100 
.001360 
.001450 
.001850 
.002000 
.002750 
.004500 
.006000 
.007000 

Saoceflfriye 

elongation 

perinch. 

set 

SaooesBiye 
set. 

Remarks. 

Total. 

Per  square 
Inch 

F&undB. 
1,000 
5.000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
49.000 
50.000 
51,000 
52,000 
58.000 
54.000 
92,150 

Ffmmda. 

200 

1,000 

2,000 

looo 

Inch, 
0. 

.000100 
.000250 
.000250 
.000400 
.000100 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

6i666 

7,000 

0. 

8,000 

.000250 

8:400 
9,800 

.000100 
.000400 
.000150 
.000750 
.001760 
.001500 
.001000 

.000060 

.000060 

10,000 

10,200 

1    10,400 
10,600 

loisoo 

18,430 

General  summary. 

Tensile  ■trench  per  square  inch  of  orisinal  section pounds..    92,160 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture Inch..      .2500 

Elongatioo  perinch  under  strain  at  elastic  limit do...  .001850 

Reduction  in  diameter  at  point  of  rupture do...       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rapture ".76  from  neck 

Character  of  broken  surface silky 

Elongfttlon  of  inch  sections "MytM* 
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5-inch  b.  l.  siege  rifles. 

Tube. 

No.  6393. 


Marks,  |^;S 

Diameter,  ".610. 

Sectional  area,  .204  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Sucoeflsiye 
elongation 
per Inch. 

set. 

SuccesBiye 

Total. 

Per  square 
inch. 

permanent 
set. 

Remarks. 

Pounds. 
204 
1,020 
2,040 
4.080 
6,120 
7,140 
8,160 
8,568 
9,180 
10,200 
10,404 
10,606 
10, 812 
11,016 
11,220 
11,424 
11,628 
18,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
90,590 

Inch. 
0. 
.000100 
.000400 
.000700 
.001050 
.001300 
.001400 
.001450 
.001550 
.001700 
.001750 
.001850 
.002060 

.004750 
.006000 
.007300 

Inch. 
0. 
.000100 
,000300 
.000300 
.000350 
.000250 
.000100 
.000050 
.000100 
.000150 
.000050 
.000100 
.000200 
.000950 
.001750 
.001250 
.001300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

, 

0. 

1 

0. 

Elastic  limit.                        t 

Tensile  strength.                ! 

General  mirmnary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90,590 

Elastic  limit  per  .(^Quare  inch  of  original  section do. . .    62,  Ouu 

Elongation  per  inch  after  rupture inch. .      ,  2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00185O 

Reduction  in  diameter  at  point  of  rupture do.  - .       .  130 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 4 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectionB '^.U, '■'.32* 


5-INCH    B.  L.   SIEGE   RIFLES. 
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Tube. 


No.  6394. 


•5 


Marks,  Ifi' 

Diameter/".  506. 

SecdonaJ  area,  .20  square  inch. 

GtLuged  len^rth,  2'\ 


1       Applied  lottda. 

/ 

Elongation 
per  inch. 

Succenive 
elongation 
perlnch. 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000150 
.000200 
.000100 
.000160 
.000060 
.000600 
.001850 
.000460 
.000800 

.ooiaoo 

Pennanent 

set. 

Snocevive 

permanent 

set. 

Remarks. 

'    ToUL 

200 

1  fvn 

iocb. 

1,000 

Inch. 
0. 
.000100 
.000000 
.000600 
.001000 
.001150 
.001360 
.001460 
.001600 
.001660 
.002150 
.004000 
.004460 
.006250 
.006660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

2;00O               10,000 
inn              ^"n  nm 

6.00O 

7.00O 

fl.000 

8,400 

.      9.600 

'     9.W0 

.    10.000 

■    10.200 

1    10.400 

1    in  mn 

90.000 
3&,OU> 
40,000 
42.000 
48,  COO 
4d,O0O 
50,000 
51,000 
&2,O0O 
>uft  rmn 

0. 

0. 



:::::::::::: 

[ 

1    

1 

1 

1   17  wn    t          CIO  iWi 

1 

1 

1    i/,^nu 

1        • 

1 

General  summary. 

TenQe  strenstli  per  square  inch  o!  original  section pounds..    89,800 

Qsstk  limit  per  nqiiare  inch  of  original  section do. . .    49, 000 

Bonntkm  per  inch  af te r  mp tare inch..      . 2000 

EkmnCion  per  incli  under  strain  at  elastic  limit do. . .  .  001650 

Bedoctkmin  disaneter  at  point  of  rupture do...       .095 

Kcductlcm  in  area  after  rupture,  per  cent  of  original  section 34.0 

Pwitkni  of  rapture I'M  from  neck 

Chaiacter  of  broken  aurfiaoe silky  serrated,  60  per  cent;  granular,  40  per  cent 

Etoogadon  of  inch  aections ".'26^,  ".lb 
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6-inch  b.  l.  8ieoe  rifles. 
Tube. 


No.  6403. 

Marks,  a^  a 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  mch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

SuooesBive 

pennanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2.000 
4,000 
6.000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9.800 
10,000 
10,200 
10,400 
17,980 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
89,900 

Inch. 
0. 

.000100 
.000850 

.000650 
.001000 
.001150 
.001350 
.001450 
.001500 
.001550 
.001600 
.001650 
.001760 
.003500 
.004500 
.005150 
.006500 
.007600 

Inch. 
0. 

.000100 
.000250 
.000300 
.000350 
.000150 
.000200 
.000100 
.000060 
.000060 
.000060 
.000060 
.000100 
.001750 
.001000 
.000650 
.001350 
.001000 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000050 

.000060 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..       89,900 

Elastic  limit  per  square  inch  of  original  section do. . .       47, 000 

Elongation  per  Incn  after  rupture inch. .         .  2b&0 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001750 

Reduction  indiameterat  point  of  rupture do...  .134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".76  from  neck. 

Character  of  broken  surface sU^y. 

Elongation  of  inch sectloDS ".S7»,".14 


6-INCH   B.   L.  SIEGE   RIFLES. 

Jacket. 

No.  6110. 
Marks,  i^^ 
Diameter.,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
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Applied  loads. 

Sucoenive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

perinch. 

Pomnd9, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

U,500 

U.750 

12,000 

12,260 

12,500 

12.750 

18,000 

18,250 

22.000 

Bemndg. 

1,000 

5.000 

10,000 

Inch, 
0. 
.000138 

Inch. 
0. 

.000183 
,000200 
.000884 
.000383 
.000867 
.000900 
.000066 
.000084 
.004900 
.000666 
.000634 
.000288 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

aO.OOO           .000667 

30,000 
40,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
62,000 
58,000 
88,820 

.001000 
.001867 
.001667 
.001783 
.0017«7 
.006667 
.007833 
.006167 
.OOMOO 
.009000 

0. 
.000033 

.000038 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,820 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .2267 

Elongatioo  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Redaction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture t 1^.2  from  neck 

Character  of  broken  surface silky 

Ekngation  of  inchsectiona M4,  ^27*,  ".27* 
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5-inch  b.  l.  siege  rifles. 
Jagket. 


Marks,  |^i 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6122. 


AppUed  loads. 

Elongation 
perlnch. 

Suoceasive 
elongation 
perlnch. 

Penuanent 
set. 

SucoesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounda, 
260 
1,260 
2,600 
6,000 
7,600 
10,000 
11,260 

11,600 

11,760 
12,000 
12,260 
12,600 
20,620 

PoundB. 
1.000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 

46,000 

47,000 
48,000 
49,000 
60,000 
82,480 

Indi. 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001567 
f    .002600 
\    .011667 
.012867 
.018333 
.013933 
.014833 

Inch, 
0. 
.000100 
.000288 
.00O8S4 
.000338 
.000667 
.000200 
.000983 
.009167 
.001000 
.000666 
.000600 
.000900 

Inch. 

0. 

0. 

Indi. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

.009733 

.009788 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,480 

Elastic  limit  per  square  inch  of  original  section do...    45,000 

Elongation  per  incn  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture ^1.1  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inchsections '^.26/*,  ".'H,  ''.le 


5-INCH    B.   L.   SIEGE    RIFLES. 

Jacket. 
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No.  6178. 


Marks,  Wrtyf 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Apidted. 

Ekmmtioxi 
per  inch. 

SaoceasiYe 
doiumtion 
perlnch. 

Pemument 
set. 

Succesive 

pennanent 

set. 

Remarks. 

1 

PersquAie 
inch. 

1        3S0 

ism 

1,000 

6,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
GS,O00 
98,000 

Inch, 
0. 
.000183 
.000888 
.000667 
.001088 
.001488 
.001700 
.002600 
.008667 
.004900 
.006088 
.006483 
.007888 

Inch, 
0. 

.000188 
.000200 
.000834 
.000666 
.000400 
.000267 
.000800 
.001167 
.001288 
.001088 
.000600 
.000000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Eliutic  limit. 

Tensile  strviigth. 

,     S.00O 

1    10,000 
'    11,500 
,    11,750 
1    12,000 

.000067 
.000183 

.000067 
.000066 

1    U,2S0 

'  it»o 

5£lS 
13,000 
28.270 

OeneroU  summary. 

Tende  rtrength  per  square  Inch  of  original  Bectlon pounds..    93,060 

Elastic Umit  per  square  inch  of  original  section do...    46,000 

EloDgatkm  per  incn  after  mptnre inch..      .1633 

Qongatton  per  inch  under  strain  at  elsstio  limit do...  .001700 

Reduction  in  diameter  at  point  of  rapture do...       .115 

Bednction  in  area  skfter  rupture,  per  cent  of  original  section 36.4 

Forition  of  rupture ".36  from  neck 

Ghsztcter  of  broken  surface granular  60  per  cent,  uilky  50  per  cent 

floQgation  of  inch  sections ".29*,  *  11,  ".09 

H.  Doc.  300 5 
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5-INOH   B.   L.  SIEGE   RIFLES. 

Jacket. 


No.  6336. 

Marks,  i'^lS' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length.  3". 


Applied  loadft. 

Elongation 
per  Inch. 

SuccesBlYe 
elongation 
per  inch. 

Permanent 
aet. 

Socceasive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
80,360 

Ptmnds. 
250 
1.250 
2,500 
5.000 
7,500 
10.000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
20,090 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001383 
.001500 
.005667 
.008667 
.009667 
.010400 
.011667 

0. 
.000100 
.000233 
.000384 
.000833 
.000838 
.000167 
.004167 
.008000 
.001000 
.000783 
.001167 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

.000068 

.000038 

.003967 

.008964 

GenertU  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds.. 

RIaMtie  limit  per  sauare  inch  of  original  section do... 

Elongation  pt^r  inch  after  rupture inch. 


Elongation  per  inch  under  strain  at  clastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture l''.!  from  neck 

Character  of  broken  surface rilky 

Elongation  of  inch  sections ".36*, ''.IS, ''.M 


80.360 
45,000 
.2367 
001500 
.164 
49.7 


5-IlfGH   B.  L.  6IEOB   RIFLES. 
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Jacket. 

No.  6350. 

Marks,  lt\i 

Diameter,  ".564. 

SectioDBl  area,  .25  square  inch. 

Gauged  length,  3". 


j&|iplied  loads. 


Elongation 
perlncb. 


Sncoeosiye 
elongation 
per  inch. 


Permanent 
set. 


Sncceasive 
permanent 
set 


Remarka 


Inch. 
.000100 


.000688 


Inch, 


.000100 

.oooaoo 


.001800 
.001688 
.001667 
.001888 
.001900 
.001967 
.002667 


.000884 
.000888 


.007838 
.006483 


.000184 
.000166 
.000067 
.000067 
.000700 
.001666 
.002000 
.001000 
.001100 


Inch, 


Inch. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


OenercU  summary. 

Tensile Rtrenstli  x>er  Bqtuure  inch  of  original  section poands..    94,360 

Elastic  limit  per  sqiiare  Inch  of  original  section do...    67,000 

Ekmsatioa  T>er  inch  after  mpture inch..      .1633 

Bo3«tion  per  incli  under  strain  at  elastic  limit do...  .001967 

SSuclionindiaaneteratpointof  rupture.....^......... do...       ^114 

deduction  in  are&  after  raptnre,  per  cent  of  original  section 36.4 

Positlooof  mptore ''.Sfromneck 

duicaeterof  broken  Burfkce granular,  60  per  cent;  silky,  40  per  cent 

Qoogaltea  of  incli  aectiona .'W,  .m,  .'»28» 
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b'tnoh  b.  l.  6iege  biflbs. 
Jacket. 
No.  6351. 


Marks,  ^M 

Diameter  ".564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


AppUed  loads. 

Elongation 
per  mch. 

SoccesBive 
elongation 
perlnch. 

Permanent 
set 

Succeadye 
pennanent 

Bemarlu. 

Total. 

Periiquare 

Pounds. 
260 
1,250 
2,500 
5,000 
7,500 
10,000 
11.500 
12.500 
14.600 
14,760 
15,000 
15,250 
15,500 
15,760 
16,000 
24,540 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60.000 
58,000 
59.000 
60.000 
61.000 
62,000 
63.000 
64,000 
96,160 

Inch. 
0. 

.000188 
.000888 

.000667 
.001000 
.001883 
.001538 
.001700 
.002000 
.002083 
.002200 
.002333 
.002767 
.004333 
.006667 

Inch. 
0. 

.000138 
.000200 
.000884 
.000888 
.000833 
.000200 
.000167 
.000900 
.000083 
.000167 
.000183 
.000434 
.001566 
.002334 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensilo  strength. 

0. 

Oeneral  summary. 

TensOe  strength  per  square  inch  of  original  section pounds..    96,160 

Elasticlimit  per  square  inch  of  original  section do...    50,000 

Elongation  per  inch  after  rupture inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OQ208S 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections «'.12,''.32*,*'.14 


5-inoh  b.  l.  siege  bifles. 
Jacket. 
No.  6376. 
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Marks,  JJ*f,»* 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Elongatioa 
per  inch. 

Snccenlye 
eloocation 
perinch. 

Pemume&t 

set. 

SucoeflBiye 

permanent 

wt. 

Bemarlu. 

Total. 

Persanare 

i          ^ 

1,250 

Fummds. 

i'S2 
6,000 

10,000 

20,000 

30,000 

40,000 

46,000 

47.000 

48,000 

49,000 

50,000 

61,000 

52,000 

53,000 

M,O00 

55,CX)0 

94,1Nn 

Inch. 
0. 

.000100 
.000800 

.000667 
.001000 
.001333 
.001667 
.001600 
.0016S8 
.001700 
.001733 
.008167 
.006667 
.007000 
.007667 
.006600 

0. 
.000100 
.000E20O 
.000367 
.000333 
.000333 
.000284 
.000083 
.000083 
.000067 
.000088 
.001434 
.003500 
.000838 
.000667 
.000688 

Inch. 
0, 
0. 

Inch. 
0. 

InitUU  load. 

Elastic  limit. 
Tensile  strength. 

'     2,500 

5.000 

7.600 

10.000 

0. 
0. 

'    11,600 

11.760 

12.000 

1    12.250 

12.500 

12,750 

:::::::::::::::::::::::: 

13.000 

13,250 
13.500 
U,730 
:S,740 

General  summary. 

Tmsfle rtrength  per  aqnare  inch  of  original  section poonds..    94,960 

Elsitie  Unit  per  sqimre  inch  of  original  section do...    50,000 

Elongatioa  per  inch  alter  rapture Inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001783 

Kedoction  in  diameter  at  point  of  ruptuie do...       .114 

Reduetioa  in  area  after  rapture,  per  cent  of  original  section 36.4 

Pindtioa  of  roptoxe 1".2  from  neck 

(IttTKter  of  broken  Burfsoe silky,  flaky,  30  per  cent;  granular,  70  per  cent 

EkncBtJoaofinchsectionB ».26,  ".22», ».  16 
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6-IKGH   B.   L.   SIEOE   RIFLE8. 


TABULATION  OF  TENSION  SPECIMENS  FROM  6-INCH  B.  L.  SIEGE 
RIFLES  (STEMS  OF  SPECIMENS  FROM  TUBES  2''  LONG,  ",B06  DIAM- 
ETER), 


No.  of 

teet 

Position 
in  gun. 

Location 

ofspeci- 

mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 
square 
inch. 

Elon- 
ttoD. 

Con- 
trac- 
tion 
of 
area. 

Appearance  of 
fracture. 

Remarks, 

i 

6092 
6093 
6353 
6393 
6394 

6408 

Tube 

do.... 

do.... 

do.... 

Middle  . 
....do... 
....do... 
....do... 

Poundt. 
60,000 
45.000 
49,000 
52,000 
49,000 

47,000 

PoutuU. 
91,500 
87,300 
92,160 
90,590 
89,800 

89,900 

P.d. 
25.0 
21.0 
25.0 
21.5 
20.0 

26.5 

P.d. 
46.2 
46.2 
40.3 
44.4 
34.0 

46.2 

Silky 

Musle  end. 

Do. 

Do. 
Breech  end. 

Do. 

Mnale  end. 

-^..4o::.::::::::: 

do 

do 

do.... 

do.  -. 

....do... 
...do... 

Silky,  serrated,  60 
per  cent;  granu- 
lar, 40  per  cent. 

Silky.... 

STEMS  OF  SPECIMENS  FROM  JACKETS  df*  LONG,  ".664  DIAMETER. 

6110 
6122 
6178 

6336 
6350 

6351 
6376 

Jacket.... 

do.... 

do.... 

Outside. 
Middle  . 
....do... 

48,000 
45,000 
46,000 

45,000 
57,000 

59,000 
60,000 

88,820 
82,480 
93,060 

80,360 
94,860 

98,160 
94,900 

22.7 
24.0 
16.3 

23.7 
16.3 

19.8 
21.0 

44.6 
49.7 
86.4 

49.7 
86.4 

44.6 
36.4 

Silky 

Muzzle  end. 
Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 

Do. 
Do. 

.  ..ao..:::::.:::: 

Granular,  60  per 
cent;  silky,  50 
per  cent. 

Silky 

do.... 

....do... 

do.... 

do.... 

do.... 

OuUdde. 

....do... 
Middle  . 

Granular,  60  per 

cent;  silky,   40 

percent 

Silky 

Silky.flaky.aOper 

cent;  granular, 

70  per  cent 

5-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  JACKETS. 
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5-IKOH   R.  V.  QW8. 
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Jaokkt. 


No.  6988. 


Marks,  f?i5«* 


^BTiM 

Diameter,  '^565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


I  ■ 

Applied  loads. 

EkmntioD 
per  inch. 

Suooesive 

elooxation 

perlnch. 

Pennanent 
set. 

Snccentye 

pennanent 

set 

RffTwar^iy. 

ToUl. 

Per  square 
inch. 

Pommdg. 
250 
1.260 
2.600 
5,000 
7.900 

1?:S!S 

11,780 
12.000 
12,260 
12.600 

1,000 
5.O00 
10,000 
20,000 
80.000 
40,000 
46,000 
47,000 
48^000 
49.000 
60,000 
51,000 
52,000 
68.000 
54,000 
56,000 
96,280 

IndL 
0. 
.000100 
.000287 
.000687 
.000087 
.001800 
.001688 
.001687 
.001800 
.001688 
.001667 
.001888 
.002400 
.008187 
.000067 
.001800 

Imeh. 
0. 

.000100 
.000187 
•000800 
.000100 
.000338 
.000288 
.000084 
.000088 

!000084 

.000168 
.000667 
.000787 
.000600 
.000688 

Inch, 
0. 
0. 

Inch. 
0. 

Inltialload. 

ElasUc  limit. 
Tensile  strength. 

0. 
0. 

12:750 

1    1S.00O 



13,250 

1    1S.500 

13,750 

1    28^830 



1    ^ 



General  tummary. 

Teosile strength  per  square  inch  of  orlsiinal  section ponnds..    96.280 

Ekstic  limit  per  sqiiare  inch  of  GriginaTsection do...    50,000 

Ekngatioo  per  Inch  after  mptore inch..      .1633 

Elongation  per  inch  under  sbaln  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  rapture do...       .145 

Rednetlon  in  area  aiter  rapture,  per  cent  of  original  section 44.6 

Position  of  RipCare 1".21  from  neck 

Cbsiaeterof  broken  surf^use silky 

BoDgationof  InchsecttoDs. ''.20*,".21« 
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6-nrOH   R.  K.  GUNS. 

Jaoket. 


No.  6016. 

Marks,  JJ^S' 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonaration 
per  inch. 

Successive 

elongation 

perlncb. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
260 
1,250 
2,600 
5,000 
7,600 
10,000 
11,500 
11,760 
12,000 
12,260 
12,500 
12,760 
13,000 
13,260 
22,190 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
62,000 
53,000 
88,760 

Inch. 
0. 
.000100 
.000800 
•    .000667 
.001083 
.001400 
.001683 
.001667 
.001700 
.002667 
.006167 
.007833 
.006000 
.006867 

Inch. 
0. 

.000100 
.000200 
.000367 
.000866 
.000367 
.000233 
.000034 
.000033 
.000967 
.008500 
.001166 
.000667 
.000667 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000033 

.000083 



General  ttummary. 

Tensile  strength  per  square  inch  of  original  section IK>unds..    88,760 

Elastic  limit  per  square  inch  of  original  section do...    48.000 

Elongation  per  inch  after  rupture inch. .      .  24SS 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1'|'.2  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".14,  <3e»,  *.24 


Marks,  S^fr 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


5-IKCaa   R.  F.  GUNS, 

Jaokut. 
No.  6064. 


75 


Applied  loMla. 

Saoceniye 
elongation 
perindi. 

Pennanent 
set. 

SnoceflBiye 
pennanent 

set. 

Inch. 
0. 

Bemarks. 

'    ToUl. 

1 

Per  square 
inch. 

perlnch. 

\I\mmdM. 

250 

'     1.2S0 

Fkmmdt, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
5(2,000 
58.000 
M,000 
98,680 

Jneh. 
0. 

.000100 
.000888 

.000700 
.001067 
.001467 
.001667 
.001700 
.001767 
.001883 
.001967 
.002800 
.008883 
.004767 
.008167 

Inch, 
0. 
.000100 

.OOO0CT 
.000867 
.000400 
.000200 
.000068 
.000067 
.000066 
.000184 
.000688 

Inch. 
0. 
0. 

IniUal  load. 
Elastic  limit 

2,800 

1     &.000 

!     7.500 

1    10.000 

0. 
0. 

'  nisoo 

1    11.7S0 

1    12,000 

1    12.250 

12,500 

...  . 

,    12,750 

1    13,000 

.001088 
.001484 
.001400 

13,250 

:::::::::::: 

18,500 

23,130 





1 

Qenend  fummary. 

Tensile  strength  per  Bqoare  inch  of  original  section poundit..    93,680 

ElMticliBilt  per  Booare  inch  of  original  section do...    49.000 

Elongation  per  incn  after  rupture inch..      .2100 

Eloogatkm  per  inch  under  strain  at  elastic  limit do...  .001833 

Reduction  In  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

PwtiODof  rupture IMS  from  neck 

Chaxseter  of  brokeix^rfaoe silky,  oblique 

-         •   1  of  inch  sections *11,*24,«']^ 
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5-inch  r.  f.  quns. 
Jacket. 


No.  6168. 

Marks,  ill?  & 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
perinch. 

Successiye 

elongation 

perinch. 

Permanent 
set 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

A>und«. 

260 

1,250 

2,500 

5,000 

7,600 

10,000 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,710 

Pound*. 
1,000 
6.000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
94,840 

Inch. 
0. 

.000188 
.000333 
.000667 
.001000 
.001367 
.001600 
.001633 
.001667 
.001700 
.002200 

.006333 
.007167 
.007667 

Inch, 
0. 

.000183 
.000200 
.000834 
.000333 
.000367 
.000233 
.000033 
.000034 
.000033 
.000500 
.001133 
.009000 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000083 

.000634 

.000600 



1 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    94,840 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  perinch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".SO*,  »  19,  ".11 


5-INCH   B,  F.   GUK8. 

Jacket. 
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No.  6258. 

Diameter/".564r. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Apfdiedloftda 

SnooeslTe 
elongation 
perbich. 

Permanent 
set. 

SuoceniTe 

permanent 

set 

Remarks. 

Total. 

PerMrDAre 
incL 

per  Inch. 

Pmmds, 
2S0 
1,250 
2,500 
5,000 
7,600 
10,000 
U,800 
11,780 
12,000 
12,250 
12,500 
12,750 
13,000 
13,260 
18,600 
13,760 
14,000 
22,890 

1,000 

5,000 
10,000 
20.000 
90,000 
40,000 
46,000 
47,000 
48,000 
49,000 
GO,  000 
51,000 
6S,000 
68,000 
54,000 
56,000 
66,000 
91,560 

Inch, 
0. 
.000067 

.000267 
.000667 
.000963 

.001800 
.001400 
.001467 
.001600 
.001567 
.001600 
.001688 
.002088 
.006483 
.006400 
.007088 
.008888 

Inch. 
0. 
.000067 
.000200 
.000800 
.000966 
.000067 
.000100 
.000067 
.000068 
.000067 
.000088 
.000088 
.000400 
.008400 
.000967 
.000688 
.001800 

IncK 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  mimmary, 

Tensfle  strength  per  square  Inch  of  original  section pounds..    91,660 

Elastic  limit  per  scmare  inch  of  original  section do...    51,000 

Ekmgatioa  per  inch  after  roptnre Inch...      .2267 

Ekngatfon  per  inch  under  strain  at  elastic  limit do...  .001638 

Eedoction  in  diameter  at  point  of  rupture do...       .134 

Rednction  in  area  aiter  mptore,  percentof  original  section 41.9 

Position  of  rupture 'a.35  from  neck 

Chancterof  broken  surface silky 

"  -  ^^of  inch  sections «'.20, ». 35,*  M3 


TABULATION  OF  TENSION  SPECIMENS  FROM  B-INCH  K 
(STEMS  3^  LONG,  ^,664  DIAMETER) , 


F,   GUNS 


Kaof 


Position  in 
gun. 


Location 
of  speci- 


Elastic 
limit 
per 

square 
inch. 


Tensile 
strength 

per 

square 

inch. 


Elon 
gation. 


Can- 
ine- 
tion 
of 
area. 


Appearance  of 
fracture. 


RemarkH. 


oOao 
0015 


6158 


Jacket.... 

...do 

...do 

...do 

....do 


Middle . 
...do... 
...do.. 
...do.. 
...do.. 


PcmndB. 
60,000 
48,000 
49,000 
49,000 
51,000 


Poundt. 
95,280 
88,760 
98,680 
94,840 
91,560 


PercL 
16.3 
24.3 
21.0 
20.0 
22,7 


Parcl. 
44.6 
44.6 
44.6 
41.9 
41.9 


Silky. 
Silk; 

Biiky.. 
....do. 


Breech  end. 
Muzzle  end. 

Do. 

Do. 
Breech  end. 


6-INCH  R.  R  GUNS. 


SPEOIMEI^S  FROM  TUBES  AND  JACKETS. 
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6-ikoh  b.  f.  guks. 

Tube. 

No.  6088. 


81 


Marks,  •^^i? 

Diameter,  '\505. 

Sectioiml  area,  .20  square  inch. 

Gauged  leiigthj  2'\ 


1      Applied  lomOa. 

per  mch. 

Soooenlye 
donntion 
perlnch. 

PerxuAnent 
set 

SuocMrive 

pennanent 

set. 

Remarks. 

™*^    /"^iShT" 

200                 I.OOO 

1         J^tch. 
'      O. 

.cxmoo 

.000000 

.000600 
.000060 

.001100 
.001260 
.001060 
.001460 
.001000 
.001700 
.005500 
.008780 
flOQBOO 

IwA. 
0. 
.000100 

.000900 
.000060 
.000150 
.000160 
.000100 
.000100 
.000160 
.000100 
.003800 
.008280 
.000660 
.000700 
.001000 

Inch. 
0. 
0. 

Inch, 
0. 

InitUl  load. 

Elastic  limit. 
Tensile  strength. 

2.000 
4.000 

(.000 

7.000 

1     H.000 

9.000 

io,ooo 

20,000 

ao,ooo 

8&,000 
.    40,000 
42,000 
46,000 
50,000 
54,000 

0. 

0. 

1    10.000 

1    Uk.M0 

1  ulMo         w.aDO 

^  nS  1      Ib'oSo     I       Iwoooo 

\    11,800    \          W»,  UW 

1         

\    17.970              "" 

1  ■ — 

I 

General  summary. 

•*i.Mn*^w««ti&'ner  ■cniare  inch  of  original  section pounds..    89,850 

^S^^St^wm^  incliof orlgInia»ctIon do...    64,000 

DSSitiSlSrtocS^SerruptipT....^....^ Inch..      .2160 

nSSSSS?«r Seta  im^erBtndn  at  elastic  limit do...  .001700 

gSSSonindlsLmeter»tpoiiitof  rupture.....^...... do...       .136 

nSncSonUi  flo^A  alter  mptiue,  per  cent  of  original  section 46.2 

Bo^i^ofiocliflectloiia ^09, ''.34* 

H.  Doc.  300 6 
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Marks,  J^.ffl'^ 
Diameter,  ".505. 
Sectional  area,  .2C 
Gauged  length,  2" 


6-INOH   R.   F.  GUK8. 

Tube. 
No.  6091. 

square  incL 


AppUed  loadB. 

Eloiuration 
per  inch. 

BucceaHiye 
eloHMtion 
per  Inch. 

Pennanent 
act 

BucoeHiye 

permanent 

aet. 

Remarks. 

Total. 

Peraquare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
18,410 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
82,000 
68,000 
64,000 
66.000 
92,060 

Inch. 
0. 

.000100 
.000260 
.000600 
.001000 
.001160 
.001800 
.001860 
.001400 
.001460 
.001600 
.001660 
.001600 
.001650 
.001800 
.001960 
.002100 
.002400 
.008000 
.004000 
.006260 

Inch, 
0. 

.000100 
.000160 
.000860 
.000400 
.000160 
.000160 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000160 
.000150 
.000160 
.000300 
.000600 
.001000 
.001260 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUc  limit 
Tensile  strength. 



0. 

0. 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,060 

Elastic  limit  per  square  inch  of  original  section do...    48w000 

Elongation  per  incn  after  rupture inch..      .1960 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section do...       87.1 

Position  of  rupture ".6  from  neck 

ChaxactcTo^  broken  surface granulated,  40  per  cent;  sUky  center,  00  per  cent 

ElongBtlw  9«  inch  sections *.10,*.2»» 


e-iNOH  B.  F.  auns. 
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Tube. 

No.  6094. 

Murks,  ^^ffi^ 
Diamete^r,  ".505. 
Sectdonal  area,  .20  square  inch. 
Gauged  lengthy  2". 


AppUedUmdm. 


IKktx 


TotmL 


tnntloi 
irmch. 


5,000 
10,000 

ao^ooo 
ss^ooo 

40.000 
42,000 
43,000 
44,000 


^,000 

48,000 

49,000 

50,000 

&X,000 

50,000 

&ft,000 


o. 

.oocnoo 

.000400 
000660 
.001100 
.001350 
.0014fiO 
.OOlfiGO 
.001600 
.OQ17D0 
.001800 
.001860 

•  001900 

•  001960 

.oosioo 


.OOS760 
.OOB400 


Saocenlye 

elongatioii 

perlnch. 


Jneh. 
0. 
.000100 


.000460 
.000860 
.000280 
.000100 
.000100 


.000100 
.000100 


.000160 


.000660 
.000660 

.001960 


Fennanent 
■et 


/ndL 


.000060 

.oooioo' 


Sncoeariye 

pennanent 

set 


Inch. 


.OOOOoO 

.'666660' 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strennrth. 


Oeneral  mjunmary. 

tr t^^  j^rmmntrt^  •ner  manmre  inch  of  original  section pomids..    88,660 

iSSSS?Swa^^4»c*»o' «**«*»" "ctto*^ do...    48,000 

i^S^\S^5S^eT  rapture inch..      .2250 

SSffiSS^SSSSiLderBfiiin  at  elastic  limit do...  .001950 

5SSto5Sii^t«- at  point  of  rapture.    ...  do...        136 

SSSSn  In  »x«*  after  rapture,  per  cent  of  original  section v\vv-       ^'? 

ToAtknol  rapture ".45  from  neck 
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6-inch  r.  f.  oun8. 
Tube. 


No.  6281. 

Marks,  iVft^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Appllf 
Total. 

Kl  loads. 

Per  square 
incli. 

Elonntlon 
per  Inch. 

Snoceniye 

elongation 

perlnch. 

Permanent 
set. 

BacoesBiye 

permanent 

set 

Remarks. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
10,000 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,200 
12,400 
12,600 
12,800 
19,080 

Pounds. 
1.000 
6,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
60.000 
65,000 
66,000 
67,000 
68,000 
89.000 
60,000 
61,000 
62,000 
68,000 
64,000 
96,400 

Inch. 
0. 

.000100 
000800 
.000600 
.000960 
.001160 
.001260 
.001360 
.001660 
.001800 
.001860 
.001960 
.002000 
.002060 

Inch. 
0. 

.000100 
.000200 
.000800 
.000360 
000200 

! 000100 

.000100 
.000300 
.000160 
.000060 
.000100 
.000060 
.000060 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

.002460    1      .000400 

008600 
.006600 
.007000 
.008060 

.001160 
002000 
.001400 
.001060 

Oeneral  summary. 

TensUe  strength  per  square  inch  of  original  section pounds. .    05, 400 

Elastic  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture Inch..      .2350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Reduction  in  diameter  at  point  of  rupture do...        .146 

Reduction  in  area  after  rupture,  percentof  original  section 49.1 

Position  of  rupture ''.  9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections *.  16,^.32* 


6-INCH   R.   K.   GUNS. 

Tube. 
No.  6232. 
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ilarks,  i'Vffi'^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loAds. 

permch. 

Suooeoiye 
elongation 
per  Inch. 

Permanent 
set. 

Suooeoiye 
permanent 

Remarks. 

ToteL 

1 

PersquAre 
inch. 

200 
1.000 

Pfmnds. 
1,000 

^  mo 

Inch, 
1    0. 

1        .000100 

Inch. 
0. 

.000100 
.000160 
.000800 
.000400 
.000160 
.000260 
.000060 
.000160 
.000060 
.000060 
.008260 
.006860 
.000760 
.OOltXX) 
.001050 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1     2,000 

lOlobb      '       .000250 
20,000      1      .000650 

80,000      1      .000960 
35,000      1      .001100 
40,000            .001860 
42,000      j      .001400 
4&,000      !      .001560 
49.00O      1      .001600 
50,000     ,      .001660 
51.0OO     1      .004900 
50,000     .      .010260 
53,0OO     '      .011000 
M,000     1      .012000 
65,000     1       .018060 

1    4!ooo 

1      6.000 

7,000 

8,000 

8.4QO 

1 

1      9,000 

9800 

10,000 

10,200 

10*400 

1    10,000 

i    10,' 800 

1    11,000 

'    16,810 

m;6g6 



1 

1 

General  gummary, 

Temdle  ftrenetli  per  square  inch  of  original  section pounds..    84,060 

Elastic  limit  per  aqiiare  inch  of  original  section do. . .    50, 000 

Elongation  per  indb  alter  rupture inch..      .2050 

Ekmgatiaa  per  inch  nnder  strain  at  elastio  limit do...  .001650 

Reduction  in  diameter  at  point  of  rupture do...       .156 

Reduction  in  area  afterniptnre,  per  cent  of  original  section 51.9 

Position  of  mptnre M  from  neck 

Character  of  broken  surfaoe silky 

ElaoffUfonof  inch  sections ".81*  MO 
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6-IKCH   R.   F.   GUNS. 

Tube. 


No.  6234. 

Marks,  Sc'rf  ft'" 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


AppUed  load£. 

Elongation 
perlnch. 

SucccBBiye 
elongation 
perlnch. 

Permanent 
set 

SuccesBlve 

permanent 

Bet. 

Total. 

Perequare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
7,000 
8,000 
8,400 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
17,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
89,450 

Inch. 
0. 

.000100 
.000250 
.000600 
.001000 
.001200 
.001350 
.001450 
.001700 
.001750 
.001800 
.001850 
.001900 
.004250 
.006000 
.007060 
.006450 
.009600 

Inch. 
0. 

.000100 
.000150 
.000360 
.000400 
.000200 
.000150 
.000100 
.000250 
.000060 
.000050 
.000050 
.000050 
.002350 
.001760 
.001060 
.001400 
.001060 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

1 

1 

1 

1 

1 

1 

1 

Tensile  strength. 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,450 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOIIMX) 

Reduction  in  diameter  at  point  of  rupture do...       .146 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture '^.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.16,*',2S^ 


6-inoh  k.  f.  guns. 
Jacket. 
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No.  6065. 

Sectioiud  area,  .25  square  inch. 
Gauged  lengthy  S'\ 


AppUedlamOa. 


Toiml. 


raooi 


per  mch, 


2,000 

6^000 

10,000 

20,000 

90,000 

40,000 

48,000 

47,000 

4S^O0O 

40,000 

GO.OOO 

51,000 

52,000 

68,000 

54,000 

5&,000 


.OOOUB 


.OOLOSS 
.001400 


.ooiess 

.001700 
.001707 

.ooino 

.001883 
.0O1W7 
.001W8 
.OOQOOO 
.002087 
.008107 


57,000 
&S,ODO 
fiO.OOO 


.ooino7 


.007M7 


94,000 


SnooeMlTe 
eUmgatlon 
perlncb. 


.000188 


.OOUOO 
.00U06 
.001884 
.000706 
.001084 


IndL 


SaocesBiye 

pennanent 

set. 


Inch, 


InltiAl  load. 


Elastic  limit 


Tensile  strength. 


Oeneral  summary. 

.»-_ *.w  •ner  Mmmre  inch  of  original  section pounds..  94,920 

SSSSffi^^wSelncli  of  original  section !:..do...  66,000 

5!!2iSS\;£fto3b«Swr  rapture inch..  .2167 

5SSS!2SSStocStSSerBU»lnatela«tic limit do...  .002067 

SSESSS?ffaLSSSl^»t  point  of  rupture do...  .144 

^S^^^^^^tj^TT^tme^veT  cent  oloTigiTUil  section 44.6 

pSSSr^fniptoxe    .^^^^j^. F.7  from  neck 
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6-INCH   R.   F,   GUNS. 

Jacket. 


No.  6066. 

Marks,  ^^8^ 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elongation 
perinch. 

SuoccBBive 
elongation 
perinch. 

Permanent 

set 

SoocesBlTe 
pennjjnent 

Remarks. 

Total. 

PersQuare 
inch. 

Pounds. 
260 
1,260 
2,600 
5,000 
7,600 
10,000 
11,600 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,260 
13,500 
13,750 
14,000 
14,250 
14,600 
22,470 

Poundt. 
1,000 
5,000 

20,000 
30,000 
40,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52.000 
53,000 
54,000 
66,000 
66.000 
67,000 
58,000 
89,880 

Inch. 
0. 

.000133 
.000867 
.000700 
.001067 
.001433 
.001633 
.001667 
.001700 
.001733 
.001767 
.001833 
.001900 
.001988 
.002983 
.008500 
.006000 
006900 
.009100 

Inch. 
0. 

.000138 
.000284 
.000338 
.000867 
.000866 
.000200 
.000084 
.000033 
.000083 
.000084 
.000066 
.000067 
.000033 
.001000 
.000667 
.001500 
.001900 
.002200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 

0. 
0. 

1 

1 

i 

1 

Elastic  Umit. 

1 

1 



Tensile  strength.               i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,880 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  i ncn  after  rupture inch . .      .  2183 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001983 

Reduction  in  diameter  at  point  of  rupture do. . .        .  156 

Reduction  in  area  after  rupture,  per  centnm  of  original  section 47. 2 

Position  of  rupture '^.96  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".S7»,M6.M1 


6-INCH   B.   F.  GUNS. 

Jackxtt. 

No.  6087. 
Marks,  i^fg' 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
Stem  did  not  run  true  with  threaded  ends. 
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Applied  lottdfl. 

Elongation 
per  Inch. 

Sncoenive 
elongation 
perlnch. 

Permanent 
set. 

BnocesBiTe 

permanent 

set. 

Inch, 
0. 

Remarks. 

T««^-      ^*liX" 

FknauU.  \    Pbuiub. 

2M    '          1,000 

1,260             &.aio 

Indu 
0. 
.000200 
.000488 
.000600 
.001288 
.001888 
.001400 
.001588 
.001667 
.001888 
.002000 
.006000 
.004888 
.008888 

Inch, 
0. 
.000200 
.000288 
.000967 
.000488 
.000100 
.000067 
.000188 
.000184 
.000166 
.000167 
.001000 
.001888 
.004000 

Inth, 
0. 
0. 

InitUl  load. 
Elastic  limit. 

Tensile  strength. 

2,600 

5,000 

7,S00 

8,760 

9,000 

9,250 

9,500 

9,750 

10,000 

11,000 

11,250 

11,600 

21,840 

10,000 
20.000 
80,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
44,000 
46,000 
46,000 

.0005C7 

.000667 

General  mmtmary, 

TOHlle  fltrengtli  per  square  inch  of  oriirinal  section pounds..    85,860 

Elastic  limit  per  Baaare  inch  of  original  section do...    86,000 

Elongation  per  inch  after  rupture inch..      .2233 

EtongaHan  per  inch  under  eiiain  at  elastic  limit do...  .001400 

Redaction  lb  diameter  at  point  of  rupture do...       .164 

Rednctlflii  In  area  after  rupture,  per  cent  of  original  section 49. 7 

PUsltioo  of  rupture f.lS  from  neck 

Chancter  of  broken  surface silky 

-  *    I  of  inch  sections ''.83»,'».22,''.12 
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6-INOH   R.  F.   OUN8. 

Jacket. 


No.  6283. 

Marks,  SiYB^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  load£. 

periDch. 

SuoceiBiTe 
elongation 
perlnch. 

Pennanent 

set 

Soooeaiye 

RemarkK 

Total. 

Fernoara 
inciL 

Pounds: 

260 

1,260 

2,600 

5,000 

7,600 

10,000 

11,600 

12,600 

12,750 

18,000 

18,260 

18,600 

13,760 

14,000 

14,260 

14,600 

14,760 

15,000 

16,250 

15,600 

24,480 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
51,000 
62,000 
53,000 
54,000 
65,000 
66,000 
57,000 
56,000 
60,000 
60,000 
61,000 
62,000 
97,920 

Inch, 
0. 

.000100 
.000800 
.000638 
.001000 
.001867 
.001667 
.001700 
.001788 
.001767 
.001888 
.001900 
.001967 
.002000 
.002067 
.002800 
.002588 
.008083 
.003667 
.004767 

0. 

.000100 
.000200 
.000388 
.000867 
.000867 
.000200 
.000188 
.000088 
.000084 
.000066 
.000067 
.000067 
.000088 
.000067 
.000283 
.000283 
.000600 
.000584 
.001200 

/MCA. 

0. 

Inch. 
0. 

Initial  load. 

ElastloUmlt. 
Tendlefltrength. 

0. 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,920 

EUurtic  limit  per  square  inch  of  original  section do...    57,000 

Elongation  per  inch  after  rupture inch..      .1433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002067 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 89. 2 

Position  of  rupture '".S  from  neck 

Character  of  broken  surface granular  at  eireumference,  silky  center 

Elongation  of  inchsections ''.OO, ''.09,  ".28^ 


6-inoh  b.  f.  guns. 
Jacket. 
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No.  6236. 
Marks,  iVs^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  Inads. 

Elonntipn 
per  inch. 

8iiooesriye 
eloontlon 
perlnch. 

PermaneDt 

set 

Snoceflslye 

pemuuieiit 

■et 

Remarks. 

1 
TotaL 

Per  square 

TomndM. 

250 

1,250 

2,500 

5,000 

7,500 

10^000 

10,500 

12,500 

12,750 

11,000 

]1,2&0 

11,500 

11,750 

14,000 

14,250 

14,500 

14,790 

1&,000 

21,140 

ANMMb. 

1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
42,000 
50.000 
51,000 
50.000 
68,000 
54.000 
56,000 
56,000 
67.000 
56,000 
50.000 
60,000 
92,560 

Inch. 

a 

.O0W8S 
.000888 
.000667 

.000967 
.001888 
.001867 
.001667 
.001700 
.001788 
.001888 
.001867 
.001900 
.002100 
.002667 
.004167 
.006167 
.006600 

0. 

.000188 
.000200 
.000884 
.000600 
.000066 
.000084 
.000800 

.000088 

.000100 

.000^ 

.000200 
.000667 
.001500 
.001000 
.001488 

IndL 
0. 
0. 

/neA. 
0. 

Initial  load. 

Elaatiollmlt 
TenaUe  strength. 

0. 
0. 

General  summary. 

Tefvfle sCrength  per  square  inch  of  original  section pounds..    92,560 

SissCic  limit  per  square  inch  of  original  section do...    56,000 

Ekaigatfon  per  Inch  after  rapture Inch..     .2167 

EloqgBtioo  per  inch  under  strain  at  elastic  limit do...  .001900 

RfdocCkm  in  diameter  at  point  of  rapture do...       .164 

Jtedoetlon  in  area  after  rapture,  per  cent  of  orifl^nal  section 47.2 

Fodtkmoi  mpCcure 1^.25  from  neck 

diaaeferof  broken  surface silky 

I  of  inch  sections ".25*.  *  27»,  ".18 
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6-INCH   K.   F.  GUNS. 


Jacket. 
No.  6236. 


Marks,  SiVs^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


♦  Applied  loads. 

Elonsnation 
perlnch. 

SuccesslTe 
elonsnition 
perinch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

1 

Total. 

Per  square 
incn. 

Remarks. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
11,500 
12.500 
12,750 
13,000 
13,260 
18,500 
18,760 
14,000 
14,250 
23,060 

Pounds. 
1,000 
6,000 
10.000 
20.000 
30,000 
40,000 
46,000 
60.000 
61,000 
52,000 
53,000 
64.000 
66,000 
66.000 
67,000 
92,320 

Inch. 
0. 

.000100 
.000267 
.000600 
.000967 
.001300 
.001467 
.001667 
.001667 
.001733 
.001900 
.003667 
.004667 
.006800 
.006733 

Inch, 

0. 

.000100 
.000167 
.000888 
.000867 
.000888 
.000167 
.000200 

0. 

.000066 
.000167 
.001767 
.001000 
.001183 
.000988 

Initial  load. 

0. 
0. 

Elastic  IfmiL 

f 

1 

1 

Tensile  strenirth.                 ' 

General  summary. 

Tensile  strength  per  square  inch  of  oTiglnal  section pounds..    92,320 

Elastic  limit  per  square  inch  of  original  section do. . .    iV,  Quo 

Elongation  per  incn  after  rupture , inch . .      .  210J 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOITSA 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1^.5  from  nock 

Character  of  broken  surface silky 

Elongation  of  inch  sections M8,''.34*,".il 

TABULATION  OF  TENSION  SPECIMENS  FROM  G-INCH  R.  F.  GUNS 
(STEMS  OF  SPECIMENS  FROM  TUBES  l^'  LONG,  ".605  DIAMETER). 


Test 
num- 
ber. 

Position  in 
gim. 

Tube 

do.... 

Location 
of  speci- 
mens. 

Elastic 
limit 
per 

square 
inch. 

Tensile 
strength 

per 
square 
inch. 

Elon- 
gation. 

Con- 
trac- 
tion of 
area. 

Appearance  of 
fracture. 

Remarks. 

6068 
6091 

6094 
6231 
6232 
6284 

Middle  . 
...do.... 

Pounds. 
64,000 
48,000 

48.000 
59,000 
50,000 
54,000 

Pounds. 
89,850 
92,060 

88,560 
96,400 
84,050 
89,460 

Perct. 
21.5 
19.5 

22.6 
28.6 
20.6 
24.0 

Perd. 
46.2 
87.1 

46.2 
49.1 
51.9 
49.1 

Silky 

Muzzle  end. 
Breech  end. 

Muule  end. 
Do. 
Do. 
Do. 

Qranular    40    per 
cent,  silky  cen- 
ter  60  per  cent. 

Silky.... 

do.... 

...do.... 

do-... 

...do.... 

k::.:::.:::... 

do 

do 

do.... 

...do.... 

do.... 

...do.... 

STEMS  OF  SPECIMENS  FROM  JACKETS  ^  LONG,  ".664  DIAMETER. 

6066 

6066 
6067 
6238 

6286 
6286 

Jacket.... 
....do.... 

Outside. 
...do.... 

56,000 
53,000 
36,000 
57,000 

65,000 
52,000 

94,920 
89,880 
85,360 
97,920 

92,560 
92,320 

21.7 
21.3 
22.3 
14.3 

21.7 
21.0 

44.6 
47.2 
49.7 
39.2 

47.2 
49.7 

Silky 

Muttle  end. 
Do. 
Do. 
Do. 

Do. 
Do. 

.  ...di:.:.:::::.:::: 
do 

Granular    at    the 
circumference, 
silky  center. 

Silkv 

do.... 

...do  ... 

do.... 

do.... 

...do.... 
...do.... 

do.... 

...do.... 

7-mCH  B.  L  SIEGE  HOWITZERS. 


SPECIMENS  FEOM  TUBES  AND  JACKETS. 
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Y-HrOH   B.   L.  SIEOE   HOW1TZSB8. 

Tube. 
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No.  6148. 
Marks,  B9-7T. 
Diameter,  "  606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  ^\ 


Applied  loadL 

SucoeniTe 
elongation 
perinch. 

Permanent 

set 

Sucoeniye 
set. 

Remarks. 

Total. 

FerKitiaie 
inch. 

perinch. 

200 
1,000 
2,000 
4^000 
6,000 
7,000 
8,000 
8^400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
16.180 

fomids. 
1,000 
6,000 
10,000 
20.000 
80,000 
86,000 
40.000 
42,000 
48^000 
44,000 
45000 
46,000 
47,000 
48,000 
^000 
80,900 

IndL 
0. 

.000100 
.000860 

.O0O70Q 
.001000 
.001200 
.001460 
.001600 
.001660 
.001660 
.001260 
.006250 
.007600 
.006160 
.000900 

Indt, 
0. 

.000100 
.000250 
.000860 

.000200 
.000250 
.000060 

; 000100 
.002800 
.002000 
.001260 
.000660 
.001780 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Bluflticlimit 
Tencdle  strength. 

0. 

.000060 

.000060 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    SO, 900 

Eleodc  limit  per  Kuiare  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch..     .2560 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

RMition  of  niptore 1''.  05  from  neck 

Chameter  of  broken  surface silky,  oblique 

Elongation  of  inch  Kcttons <88*,  '^lO 
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7-INOH   B.  L.  SIEGE   H0WITZEB8. 

Tube. 


No.  62U6. 

Marks,  i^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  load£. 

Elonntion 
permch. 

SucoenlTe 
elonntion 
perlnch. 

Pennanent 
■et 

SucoenlTe 
pe.uuju«u. 

Remarki. 

Total. 

PerBQuare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8000 
8,400 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
20,210 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
68.000 
54.000 
66,000 
66,000 
67,000 
68,000 
101,060 

Inch. 
0. 

.000100 
.000600 
.000600 
.001000 
.001200 
.001400 
.001600 
.001660 
.001700 
.001760 
.001800 
.001900 
.001960 
002000 
.002800 
.002760 
.003500 
.004100 
.006260 

Inch. 
0. 

.000100 
.000200 
•000800 
000400 
.000200 
•  000200 
.000100 
.000160 
.000060 
.000060 
.000060 
.000100 
.000060 
.000060 
.000800 
.000460 
.000760 
.000600 
.OOU60 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUo  limit 
Tensile  stxength. 

0. 

0. 

General  gumiruxry. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,060 

Elastic  limit  per  squaro  inch  of  original  section do...    58,000 

Elongation  per  inch  after  rupture Inch..     -.2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface silky,  trace  of  grannlatlan 

Elongation  of  inchsections ''.^f^,".1b 


7-rnoh  b.  l.  sieqe  howitzers. 
Tube. 

No.  6207. 
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B77. 
B2. 


Marks, 

Diameter,  ''.505. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  kMds. 

perinch. 

SoooeiBiTe 
elongation 
permch. 

Pennanent 

SnccesBlTe 

Remarki. 

Totel. 

Persooare 
incn. 

permanent 
set. 



1        900 
^000 

;    4,000 

6,000 
7,000 
8,000 
8,400 
9.600 

1,000 
6^000 
10.000 
30.000 
90,000 
86,000 
40,000 
42,000 
48,000 
40.000 
60,000 
61,000 
62,000 
68,000 
64,000 

96,400 

Inch. 
0. 

.000100 
000600 

Inch. 
0. 
.000100 

nMMMI 

Inch. 
0. 
0. 

Initial  load. 

Elartlc  limit. 
Tensile  strength. 

.000600    '      .000800 
.001000         -fmflnn 

.001160 
.001600 
.001400 
.001660 
.001600 
.001600 
.001780 
.001960 
.006100 

'.006160 

.000150 
.000160 
.000100 
.000160 
.000060 
0. 
.000160 

; 001160 
.000660 

.001200 

0. 

0. 

<     9.800 

10,400 

1    10,600 

1    10,800 

'  iilooo 

<  u'aio 

Oeneral  mmmary. 

Tentfe strength  per  tqnaie inch  of  original  section ponnds..    96,400 

Elastie  Umit  per  Miiaie  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rapture inch..     .2160 

Eioiigation  per  inch  under  rarain  at  elastic  limit do...  .001600 

Bfidoetloo  in  diameter  at  point  of  rapture do...       .115 

Reduction  in  area  after  rapture,  per  cent  of  original  section 40.3 

Position  of  rapture l^.O?  from  neck 

fancier  of  broken  sorfaoe silky 

1  of  inch  sections *.17,*.26*. 

a  Doc.  300 7 
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7-INOH   B.   L.  SIEGE   HOWITZEBS. 

Jacket. 


No.  6208. 
Marks,  if -^• 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

m  An<»a  H/xn 

SncoesBiTe 
elonxation 
per  Inch. 

Permanent 
set 

Succeaslve 

permanent 

Bet. 

Remarka. 

TotaL 

Feriqiiare 
inch. 

per  inch. 

Pounds. 

260 

1.260 

2,600 

5,000 

7,600 

10,000 

11,600 

12,500 

12,760 

18,000 

18,260 

18,500 

13,760 

14,000 

14,260 

14,600 

14,750 

15,000 

25,060 

Ptmndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
60,000 
51,000 
62,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
100,120 

JncA. 
0. 

.000100 
.000888 
.000667 
.001000 
.001888 
.001500 
.001667 
.001700 
.001788 
.001767 
.001800 
.001867 
.002000 
.002200 
.002900 
.003667 
.005000 

Inch. 
0. 

.000100 
.000238 
.000834 
.000388 
.000833 
.000167 
.000167 
.000063 
.000083 
.000034 
.000063 
.000067 
.000133 
.000200 
.000700 
.000667 
.001433 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

General  nummary. 

Tendle  strength  per  square  inch  of  orifllnal  section ponnda..  100,120 

Elastic  limit  per  square  inch  of  original  section do...    55,000 

Elongation  per  inch  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  percentof  original  section 89.2 

Position  of  rupture 1^.4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M7,«'.2»»,''.l9 


7-ikoh  b.  l.  siege  howitzebs. 
Jacket. 
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Diameter,  ".564. 

Secdonal  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6277. 


Aiipltod  kMids. 

in/kn0«Hnn 

SoooeoiTe 

elonntion 

perlnch. 

Peimanent 
set 

SnooeMiTe 
pennuient 

set 

Inch. 
0. 

Remarks 

TotoL 

P«rs(niaie 
inch. 

■UUUKMUUU 

perlnch. 

290 

1,290 
2^500 
6^000 

r,5oo 

10,000 
U^fiOO 
12,500 
12,790 
18,000 
18,290 
18,500 

18,760 

Its 

23,820 

AWNdL 

1,000 
6,000 

10,000 
20,000 
80^000 

60.000 
61,000 
63,000 
68,000 
64,000 

66,000  { 

66,000 
67,000 

3;iS 

96^280 

IndL 

a 

.000188 
.000800 
.000888 

.000967 
.001800 
.001588 
.001607 
.001700 
.001788 
.001767 
.001888 
.001988 
004000 
!006O67 
.006000 
.008000 
.008607 

Jim*. 
0. 

.000188 
.000167 
.000888 
.000834 
.000888 
.000088 
.000184 
.000088 
.000088 
.000084 

; 000100 
.002067 
.001667 
.001288 
.OOUOO 
.000667 

Inch. 
0. 
0. 

Initial  load. 

Elastio  limit 
TenaUe  strength. 

0. 
0. 

Otneral  tummary. 

Tensile  rtranoth  per  sqnaie  inch  of  orialnal  section pomnds..    96,280 

Elastie  limit  per  Bonare  inch  of  original  section do...   54,000 

Elongation  per  Inch  after  mptore ^ inch..     .1767 

Ekmgation  per  inch  under  strain  at  elastio  limit do...  .001888 

Bednetton  in  diameter  at  point  of  rupture do...       .184 

Reduction  in  area  after  mptore,  per  cent  of  original  section 41.0 

Potion  of  rupture at  middle  of  stem 

Chamcterof  broken  surface silky,  traces  of  granulation 

Elongation  of  inch  sections ".10, ''.82*,  ".11 


TABULATION  OF  TENSION  SPECIMENS  FROM  l-INCH  B.  L.  SIEOE 

HOWITZERS. 

STEMS  OF  SFBGDOENS  FROM  TUBES  2"  LONQ.  '.506  DIAMETER. 


Ha  of 


Position  in 
gun. 


limit 
per 


strength 

per 
square 
inch. 


Elon- 


£a. 


OOD- 

tno- 

tion 

of 


Appeamnoe  of  fraotnie. 


6148 
6206 

«»7 


Tube 

....do.... 
....do.... 


Pmmd», 
44,000 
68,000 

50,000 


FoundM, 
80,900 

101,060 
96,400 


25.6 
20.0 
21.5 


Per,tL 
48.8 
87.1 
40.8 


811ky,obliqne , 

Silky,  trace  of  gnnnlatlon. . . 
Silky 


Breeohend. 
Dow 
Dow 


STEMS  OF  SPECIMENS  FROM  JACKETS  8"  LONG,  ''.564  DIAMETER. 


«m 


Jacket.... 


66»0QO 

64,000 


100,120 
96,280 


21.8 

17.7 


80.2 
4L9 


SQky 

Silky,  trace  of  gianulation. . . 


T^roooh  ond. 
Da 


^|n2x 


10-INCH  STEEL  B.  L  RIFLES. 


SPECIMEN  FEOM  JACKET. 
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10-inch  steel  b.  l.  rifles. 
Jacket. 
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Marks,  2?,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ga"ge  length,  3". 


No.  6209. 


Applied  kwda. 

Elonntion 
permch. 

BncceflBlTe 
eloncatlon 
perlnch. 

Permanent 
act 

SncoeBBlTe 

pennanent 

set 

Bemarka. 

Total. 

"^nX" 

Founds. 

250 

1,250 

2,30) 

5,000 

7.S00 

8,750 

10,000 

10,500 

10,750 

U,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12.S00 

12,750 

13,000 

22,490 

1,000 
5,000 
10.000 
2D.  000 

40,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
80,960 

IndL 
0. 

.000100 
.000888 

.000700 
.001067 
.001267 
.001400 
.001467 
.001600 
.001507 
.001600 
.001688 
.001667 
.008738 
.009100 
.009688 
.010600 
.QU488 

IndL 
0. 

.000100 
.000288 
.000867 
.000867 
.000200 

.000067 
.000088 
.000067 
.000088 
.000088 
.000084 
.007066 
.000667 
.000788 
.000767 
.000888 

IndL 
0. 
0. 

IndL 
0. 

Initialload. 

Elastic  limit 
Tensile  strength. 

.000088 

.000088 

.000088 

a 

Oeneral  summary. 

Temneitraiflrtli  per  square  inch  of  original  section pounds..    89,960 

Elastic  limit  per  square  inch  of  original  section do...    47.000 

£2oQ0stioQ  per  incn  after  mptnre inch..      .2488 

Ekio^f  Jon  per  inch  under  strain  at  elastic  limit do...  .001667 

fiedoction  In  diameter  at  point  of  mptore do...       .154 

Bednctlon  in  area  after  rapture,  per  cent  of  original  section 47.2 

Poettknoi  ruptare ^.8  from  neck 

Cbancter  of  broken  Borfmee silky 

Eloogatloa  of  Inch  sections «'.19,M9,".85* 


12-mCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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12-IKCH   STEEL   B.  L.   BIFLE8. 
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Tdbe. 


DiatneteT,  ".666. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


No.  6206. 


•f^Ott^amottOk,  persqnueiiiefaofoilgliudaectioa ponnds. 

iSSclli^Irper  8aiiai«tnchoforigtau38ectioii do.. 

IloiiMtl0C&  per  in^ft-mft^  nrntqie Inch. 

BoDiDiSoii  per  liicli  m&der  ftnin  at  elutlc  limit do.. 

SctoCtlMrin  ill^-'^**^*^*'  ^t  point  of  raptnrp do.. 

aeftaeUon  in  sxes.  after  rapture,  per  cent  of  original  wction 


80,280 

46,000 

.1967 

.001688 

.186 

41.9 

MdoD  of  rapture ^- ".95  from  neck 

Chmcter  €<  nrokeo  MUflaoe silky.oblique 


ofincli 


"8li»/M6,''.10 
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12-INCH  STEEL   B.  L.  RIFLES. 

Tube. 


No.  6211. 

Marks,  Sifo^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elonfation 
permch. 

SuGcessiye 

elongation 

per  inch. 

Permanent 
set. 

SuccesBlye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

260 

1,260 

2,600 

6,000 

7,600 

8,760 

10,000 

10,260 

10,600 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12.600 

20,190 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44.000 
46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
80,760 

Inch. 
0. 
.000100 
.000883 

.000667 
.001000 
.001200 
.001367 
.001400 
.001438 
.001600 
.001667 
.001688 
.018688 
.014700 
.016700 
.016688 
.017767 

Inch. 
0. 

.000100 
.000288 
.000884 
.000883 
.000200 
.000167 
.000038 
.000088 
.000067 
.000067 
.000066 
.012000 
.001067 
.001000 
.000988 
.00U84 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 
.000038 

'".ooodss" 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,760 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..      .2667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001683 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture, per  cent  of  original  section 47.2 

Position  of  rupture 1^6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.22,^39»,M6 


12-UrOH  STEEL  B.  L.  BIFLBS. 

Tube. 

No.  6258. 
MarkB,  ^«8' 
DiameteTy  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  lenjrth,  3". 
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.'     AppUed  lamOa. 

per  Inch. 

Saccearive 
elongation 
per  inch. 

Permanent 
Bet 

SnccenlTe 

permanent 

set. 

Remarks. 

%soo 

i,0O0 
7,500 
<7W 
9,000 

9^000 
9,7S0 

i,ooo 

5.000 
10,000 
20.000 
30,000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 

JnrJk. 
0. 
.000087 
.000267 
.000600 
.001000 
.001267 
.001588 
.001888 
.002800 
.006100 
.006867 
.006600 
008500 

0. 
.000067 

.000200 
.000888 

.000400 
.000267 
.000266 
.000800 
.000467 
.000600 
.008767 
.001788 
.000900 

0. 
0. 

0. 

InitUI  load. 
ElasUc  limit 

Tenrfle  strength. 

.000200 

,000200 

.005633 

.006338 

\  Is        S-22S 

\ 

\ 

General  mmmary. 

"yw^rfi^^  ■tf^»**gtl^  pgr  aqtiTe  inch  of  original  aection pounds..    80,060 

nafltic  Umlt  per  sqpAre  inch  of  original  section do...    36,000 

Eknaatkxk  per  inch  after  rupture inch..     .2333 

BmnEoa  per  incli  under  strain  at  elastic  limit do. . .  .  001267 

H)t,ftnrti^]n  iTi  *^««»^»«**t^r  a-t  point  of  niptnre do...        .164 

B«tactloii  In  area,  after  rupture,  per  cent  of  original  section 49. 7 

Todtlonof  rapture ".7  from  neck 

Cboaeter  of  broken  Borfaoe silky 

SoDcatkn  of  Incti  aectiooa ".14,  ".17,  ".SO* 
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12-IKCH  STEEL   B.  L.  BIFLES. 

Tube. 


No.  6301. 

Marks,  ^^J 

Diameter,  ''.564. 

Sectional  area.  .25  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

ElongatloD 
permch. 

Bacoeasiye 
elonsation 
perinch. 

Pennanent 
set. 

Sncceasive 

permanent 

set 

Bemarks. 

Total. 

Per  square 

P&ttndi. 
260 
1,260 
2^600 
6,000 
7500 
8,760 
10,000 
12,500 
12,760 
13,000 
18,250 
18.600 
18,760 
14,000 
22,120 

Founds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
60.000 
61,000 
62.000 
68,000 
64,000 
66,000 
66,000 
88.480 

rncX 

a 

.OOMg 

.000667 
.001000 
.00U67 
.001388 
.001667 
.001700 
.006883 
.006000 
.006600 
009000 
.010067 

Inch. 
0. 

.000183 
.000200 

.ooom 

'.000167 
.000166 
.000884 
.000083 

.001683 
.001667 
.008600 
.000600 
.001067 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

0. 
0. 

GenenU  summary. 

TensUe  strength  per  square  inch  of  original  section pounds..    88.480 

Elasticlimit  per  sauare  inch  of  original  section do...    61,000 

Elongation  per  Inch  after  rupture inch..      .2083 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ^.6  from  neck 

Character  of  broken  surface sUky 

Elongation  of  inch  secaons «'.10,M8,«"  — 


12-IKOH   STEEL   B.  L.  RIFLES. 

Tube. 


Ill 


Mu"fa,B^o 


No.  6349. 


AMM^i^y  B  Ti  O 

JWameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


1     AppUeaiomOa. 

ElonsaUon 
permch. 

elongation 
perlnch. 

Pennuient 
set 

SncoeBBiye 

permanent 

set. 

Remarks. 

TaUL   Z'^iSSf" 

Inch. 
0. 
.000188 
.000833 
.000667 
.001000 
.00U67 
.001800 
.001667 
.001700 
.001733 
.001767 
.001833 
.001967 
.002200 
.002683 
.004833 
.005667 
.007883 

Inch. 
0. 

.000183 
.000200 
.000834 
.000833 
.000167 
.000133 
.000367 
.000083 
.000083 
.000034 
.000066 
.000184 
.000233 
.000483 
.001700 
.001884 
.002166 

Inch. 
0, 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1     2,500 

5.000 

7,60t> 

8,750 

10,000 

12,600 

12.750 

13,000 

13,2SO 

13,500 

13,750 

f        io,ooo 

20,<]00 
90.000 
35,000 
40,000 
50,000 
51,OU0 
52,000 
53:000 
54,000 
55,000 
56^000 
5V:O00 
58,000 
59,000 

0. 
0. 

14,000 

14,250 

I  li'SS 

I   14,750 

I  i^SS  1      ^';n^ 

I   22.800 

\     

General  summary, 

Tm««n»ftsbreiifftli  Tier  flQiiare  inch  of  oriffinal  section pounds..    90,000 

TSS^i^^^^Ss  Inch  of  orlg1n2  section do...    64,000 

SSitoSriSinchafter  rupture.. inch..     .2100 

ISSttSSSS  Sell  iindcrsfiidn  at  elastic  limit do...  .001&S3 

lSS?SSff5liSaaeter  at  point  of  rupture do...       .154 

SS«tion  In  area  after  rupture,  per  cent  of  original  section w^ry       ^'-^ 

iS^^fmptiije.^;,;^. l.*^fpomneck 

Chaiacteroi  broken  siirfBCj ViV/Vm*  HoZ 

BoDgatkm  of  incb  aectioDa ".U,  ".28*,  ".24* 
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12-IKOH   STEEL   B.  L.  BIFLE8. 


Jaokbt. 

No.  6068. 
Marks,  '^fh 
Diameter,  ''.566. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Buccessiye 

Total. 

Peraauare 
inc^. 

permanent'              Remarks, 
set. 

1 

Pounds. 

250 

1,250 

2,500 

6,000 

7,600 

8,760 

10,000 

10,500 

10,760 

11,000 

11,250 

11,600 

11,760 

12,000 

12,260 

12,600 

12,750 

18,000 

18,250 

24,600 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
36,000 
40,000 
42,000 
48,000 
44.000 
46,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
68,000 
98,760 

Inch. 
0. 

.000883 
.000667 
.001000 
.001200 
.001367 
.001467 
.001533 
.001667 
.001600 
.001688 
.001667 
.001700 
.001867 
.002833 
.008267 
.003938 
.004600 

Inch. 
0. 

.000188 
.000200 
.000384 
.000388 
000200 
.000167 
.000100 
.000066 
.000084 
.000088 
.000088 
.000084 
.000088 
.000167 
.000466 
.000984 
.000666 
.flOOfifi? 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 

6. 

0. 

1 

1 



Tensile  strength. 

1 



General  stimmary. 

Tensile  strength,  per  square  inf  h  of  original  section pounds. .    96. 760 

Elastic  limit,  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..      .1833 

Elongation  per  inch  under  strain  at  elastic  limit do...   .001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Pofiition  of  rupture 1".6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.^Z,''JK^,'.i2 


12-inch  bteel  b.  l.  biflics. 
Jacket. 
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No.  6106. 
Marks,  i?^J 
Diameter^  ".564. 
Sectional  area,  .26  square  inch. 
Gauged  Jength,  8'\ 


TbtmL 


Brmqvu 
inclK. 


I  Slcmsatlaii 
per  Incli. 


ao 

1.290 
2»S0O 
fibOOO 

10,799 
11,000 
11,250 

11,800 

11,7S0 

12,000 

12,»0 
12,000 

ii.'rao 

ia,ODO 

u«»o 

11,000 

u.ioo 

\4,QD0 
14,200 
21,810 


i,ooo 
io,ooo 

20,000 

so^ooo 

40,000 
42,000 


44,000 
4SvOOO 


4n,ooo 
4a,ooo 

40,000 

60.000 

61,000 

02,000 

8B,000 

64,000 

66,000 

66,000 

sr7,ooo 

97,^0 


SoooeniTe 
elonntlon 
perlnch. 


huA, 


.000100 
.000288 


.000106 
.000200 


.000067 


.000088 
.000068 

.010064 


.001184 
.001488 


FermAnent 
set 


0. 

a 


SuoceasiTe 
permanent 
Bet 


Inch, 


InitUl  lowl. 


Elastic  limit 


Tensile  strength. 


(hneral  wmnkory, 

«i>M^i»Ai«nK«KT»erBQTifliTe  inch  of  original  section pounds..    87,240 

TgS!S5?S!S>W^S«  indi  of  orlginfl section do...    62,000 

iKoJIoa^CTtoSli  after  roptope inch..     .2867 

iHSStt^wlhftcli  tinder  rt»in  at  elastic  limit do...  .001788 

iSSSm  tofil*^'^^*'  ^*-  poinfc  o^  nrotnre do...       .074 

StaeSon  tnaxea  after  roptore, per  cent  of  original  section 24.6 

iS^olTtiptare  .....,.- l».l  from  neck 

^^  rotfiSkenBorfaoo silky 

T^SS^ecttona. »46,''.20/.36* 

H-Doc  300 8 
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12-INCH    STEEL    B.   L.   BIFLES. 


Jacket. 


No.  6288. 

Marks,  StTo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total 


Pounds. 
260 
1,260 
2,600 
6,000 
7,600 
8,760 
10,000 
10,600 
10.760 
U.OOO 
11,260 
11,600 
11,750 
12,000 
12,260 

12,600 

12,750 
13,000 
18.260 
13.600 
13,760 
22,890 


Peraquare 
inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
86,000 
40.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 

50,000 

51,000 
52,000 
58,000 
54,000 
56,000 
89,660 


Eloneatlon 


Inch. 
0. 

.000067 
.000800 

.000688 
.000967 
.001188 
.001800 
.001867 
.001400 
.001488 
.001467 
.001600 
.001538 
.001667 
.001600 
.001667 
.001800 
.002067 
.008600 
.006888 
.006667 
.007667 


elonratlon  ^^'^f"'^"*' permanent 
per  Inch.  ^^  «L 


Inch. 


.000067 
.000283 


Inch. 


Inch. 


.000384 
.000166 
.000167 
.000067 
.000088 
.000088 
.000034 
.000088 


.000034 


.000067 
.000133 
.000267 
.001538 
.001783 
.001384 
.000900 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  mimviary. 

Tensile itrength  per  square  inch  of  original  section pounds..  89,500 

Elastic  limit  per  square  inch  of  original  section do. . .  60, 000 

Elongation  per  inch  after  rupture inch. .  .  1767 


Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section . 


.OM 
_  .  .  _  80.6 

Position  of  rupture ^36  from  neck 

Character  of  broken  surface granular,  85  per  cent;  dull,  flaky  streak.  15  per  cent 

Elongation  of  inch  sections *'.26», » 16, ''.ri 


TABULATION  OF  TENSION  SPECIMENS  FROM  US-INCH  STEEL  B. 
RIFLES  (STEMS  r  LONG,  ''.564  DIAMETER. 


Test 
No. 


Position  in 
gun. 


Location 
of  speci- 
mens. 


Elastic 
limit 
per 

square 
inch. 


Tensile  i 
strength  I  Elon- 
per     I    ga- 
square  i  tion. 
inch. 


Con- 
trac- 
tion of 
area. 


Appearance  of 
fracture. 


Remarks. 


6211 
6268 
6801 
6849 
6068 
6106 


Tube 

....do 

....do 

....do 

....do 

Jacket.... 

....do 

....do 


Middle . 
Outside. 
....do... 
....do... 
...do... 
Middle  . 
Outside. 
....do... 


Pounds  Pounds.    P.  d. 


45,000 
46,000 
86,000 
61.000 
54,000 
48,000 
62,000 
60,000 


89, 
80, 
80, 
88, 
90, 
96, 
87, 


280 
760 
060 
480 
000 
760 
240 
560  , 


19.7 
25.7 
23.3 
20.3 
21.0 
18.8 
28.7 
17.7 


P.ct. 
41.9 
47.2 
49.7 
47.2 
47.2 
36.4 
24.6 
30.6 


I 


Silky,  oblique 

Silky ; 

do , 

do 

....do , 

do 

do , 

Granular  85  per 
cent,  dull  flaky 
streak  15  per  cent. 


Muzsle  end. 

Do. 
Breech  end. 

Do. 

Do. 

Do. 
Muzzle  end. 

Do. 


12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FKOM  TUBES  AUTD  JACKETS. 
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12-INOH   B.  L.  BIFLED  MOBTABS. 
TCBK. 
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Mdeoeo. 

Dmiaeter,  ".566. 

8ectk>tud  area,  .25  square  inch. 

Oaaged  length,  3". 


• 

Elonntkin 
perUich. 

SoooealTe 
elonsstkm 
permch. 

P^j  II  biUI  €>H  t 

•et. 

BaooealTe 

tst. 

'R<iyy>f.A«, 

l^mdm. 

8^700 
HUOOO 
10.000 

11,000 
llltfO 

111  mo 

sCooo 

10.«)00 
20w€IOO 

ao^tioo 

S:SSS 

-**-222 

JMCMi 

a 
.oonoo 

.000800 
.000688 

.000987 
.0Q118S 
.001100 
.001400 
.0Q14S 
.001467 
.001688 
.001587 
.001888 

.ooaooo 

.008000 
.006888 

.006167 
.007000 

hidi. 
0. 

.000100 
.000200 
.000888 
.000084 
.000166 
.000107 
.000100 
.000088 
.000084 
.000066 
.000084 
.000066 
.000067 
.001000 

:000884 
.000688 

Indi, 
0. 
0. 

Inch. 
0. 

InttlAl  l<Md. 

EUutio  limit. 
Tensile  itrangth. 

0. 

0. 

\  S:S  \      S-ooo 

\  ulooo   I        »?;ooo 
\  tt^ooo  I       55-222 

I     — — 

ChneraL  mimmary, 

TcDAft^ki«iiCtl&per  aqnueinchof  ofiffliiAliectloii pounds. 

H^ty.  n^^iiTpgar  iinare  inch  of  original  ■action do.. 

YkaialkA  ver  Incn  afterraptnre inch. 

S5ra»va^iiicliiiiiderflcimin  at  elastic  limit do.. 

-   -"^-^^^Hn-wfcitojr^tpnlntftf  rnptniw ^ do.. 

ilnazeaafternipCiire,pero6ntofori8;lnal0ectlon 


94.240 

47,000 

.1667 

.001633 

.065 

27.6 

ToMbnol  niutme '.Ofromneck 

ol  nf6k«n  raxfaoe gxanolar.  zadiattnir<raniapolntlntheciroiimlerence 


Ineii 


.  "ai,"J8,".28* 
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12-INOH   B.   h.  BIFLE0   MUBTABS. 


Tube. 

No.  6076. 

Marks,  S^j^ 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length  3". 


AppUed  loads. 

BtonntloD 
per  Inch. 

Bacceerive 
elongaticii 
perineh. 

Pennanent 
set. 

SaccetBiye 

peimanent 

aet 

Remarka. 

Total. 

PerMuare 
iBcn. 

Pmnnda. 

260 

1,260 

2,600 

6,000 

7,600 

8,750 

U>,000 

11,750 

12,000 

12,260 

12,600 

12,760 

18,000 

22,780 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
47.000 
48,000 
49.000 
60,000 
61,000 
62,000 
90,920 

0. 

.000100 
.000888 

.000667 
.001088 
.001200 
.001400 
.001788 
.001900 
.002267' 
.008667 
.004667 
.006800 

Inch. 
0. 

.000100 
.000288 
.000884 
.000866 
.000167 
.000200 
.000888 
.000167 
.000867 
.001400 
.001000 
.001688 

Inch. 
0. 

Inch. 
0. 

Initial  load. 



Elastic  limit                     < 

Tensile  strength. 

General  trummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    90. 920 

Elastlo  limit  per  square  inch  of  original  section do . . .    47.  Oiio 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0017:» 

Reduction  in  diameter  at  point  of  rupture do...       .14.'> 

Reduction  In  area  after  rupture,  per  cent  of  original  section 44 .  <  i 

Position  of  rupture 1^.6  from  neck 

Character  of  broken  surface silkv 

Sloogation  of  inch  sections *.16,  ".35*.  ".12 


12-INCH   B.  L.   RIFLED   MOBTAB8. 
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Tube. 


Marks,  ^,Sf 
Diameter,  ".566. 
Sectional  area,  .25  square  inch. 
Gauged  length,  8". 


No.  6134. 


AppUe^  lo«ul». 


1,000 

&,OO0 

10,000 

20.000 

ao.aoo 

40,000 

41,O00 

^^,000 

43,000 

44.O0O 

4&,<XIO 

46,000 

47.O0O 

48,0OO 

4d,O0O 

&O,O0O 

51,O0O 

88,720 


Songai 
per  mc 


per  inch. 


Inch. 


.000100 
.000800 


SucoeflBlre 
elongation 
per  inch. 


Inch. 


Permanent 
set. 


Inch. 


.000967  I 
.001100  I 

.ooiaoo  , 

.001388  ' 

.001367 

.001400 

.001483 

.001467 

.001588 

.002000 

.004667 

.006500 

.007533  , 

.008067 


.000100 
.000200 
.000388 
.000884 
.000133  0. 
.000200  I  0. 

.000083  I 

.000034  I 

.000083  I 

.000033 
.000084 
.000066  ;. 
.000467  '. 
.002667  j. 
.000633  . 
.002033  . 
.000584  I. 


Succeerive 
permanent 

wt. 


Inch, 


I- 


Remarks. 


Initial  load 


Elastic  limit 


Tenidle  Ktren^. 


General  mimmary. 

Tendle  BtzencUi  per  aqnare  inch  of  original  section pounds. .    88, 720 

Bsiiac  limit  per  aQuare  inch  of  original  section do . . .    46, 000 

Bongattoii  per  Incli  after  rupture inch..      .1«33 

noDgatioii  per  tnch  under  strain  at  elastic  limit do. . .  .  001f>33 

EednctLoii  m  diameter  at  point  of  rupture do. . .       .145 

BfductUm  in  area  after  rapture,  per  cent  of  original  section 44 . 6 

Poriitiaa  of  rupture T'.S  from  necit 

Chancier  of  broken  smrfaoe sillcy 

Ikngalksii  of  incb  sectionB M4,'84^M0 
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12-IKCH   6.  L.  BIFLED   M0RTAB8. 

Tube. 


No.  6147- 
Marks,  §^5« 
Diameter  ''.666. 

Sectional  area.    .26  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

perTnch. 

SacceaBlTe 
elongation 
per  inch. 

Permanent 
set 

Sucoeasiye 

permanent 

set 

Remarks. 

Total. 

FerBanaie 

iBOh. 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10,000 

10.600 

10.750 

11.000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

18,000 

21,810 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80.000 
85.000 
40.000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
87,240 

Inch. 
0. 
.000067 

.000800 
.000667 
.001000 
.001167 
.001867 
.001400 
.001488 
.001467 
.001588 
.001600 
.001667 
.002267 
.008600 
.005488 
.006288 
.007887 

IndL 
0. 

.000067 
.000288 

.000367 
.000333 
.000167 
.000200 
.000088 
.000088 
.000034 
.000066 
.000067 
.000067 
.000600 
.001888 
.001888 
.000600 
.001184 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  Inch  of  orisfinal  section pomidB..    87,24f 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  perinchafter  rapture inch..     .1966 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.6 

Position  of  rupture *.8£rom  neck 

Character  of  hroken  surface granular,  radiating  from  a  serrated  spot  in  the  circumference 

Elongation  of  inch  sections *.16|''.15,'.28* 


12-INOH   B.  L.   RIFLED   M0BTAB8. 

Tube. 
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Diameter,  ^'.664. 
Sectional  area,  .26  square  inch, 
Gaaged  leD^th,  3". 


No.  6181. 


10,000 

aowooo 
ao,ooo 
a&,ooo 


4x;ooo 

«2^O0O 
43,000 
44,000 
4&,000 
4ft.  OOO 
47,000 
4S;000 
40,000 
S0,000 

oo.aoo 


.001000 
.O0U87 
.OaU67 
.001400 
.O0MS8 
.001467 
.001600 
.OQ1C07 
.001607 
.009067 
.008167 
.008867 


.000067 
.000238 
.000867 


.000167 

.oooaoD 

.000023 
.000088 


.000088 
.000067 

.000100 
.000400 

.oouoo 

.000700 
.001188 


.000088 


.000038 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Qeneral  mmmary. 

Tvnriie  fltienKtl&  per  sqiiMre  inch  of  original  section pounds..    90,860 

SSeUjoStMr  efaare  inch  of  original  section do...    45,000 

S^tkm  ikSlneb  after  raptore inch..     .2067 

loS^mSSlocliiinders&ain  at elaatio  limit do...  .001567 

SftSeSan  mSlaineter  at  point  of  roptope do...       .164 

Be&Qctkm  In  area  After  raptore,  per  cent  of  original  section 47.2 

PQritiOQOl  mptnre..-.-.. 1»  from  neck 

CSMmeter  of  broken  sorfaoe silky 

nSJSSnofincli  sections "aJS^.MO,".!! 
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12-INOH   B.  L.   RIFLED   MOBTARS. 


Tube. 

No.  6182. 

Marks,  g?F&.'' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadK. 

ElonffaUoo 
per  inch. 

Succeaaive 

Permanent 
set. 

SucceBBlve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
indi. 

elomratlon 
per  inch. 

Pemnds. 
260 
1,260 
2,500 
5,000 
7,600 
8,760 
10,000 
12,750 
18,000 
18,260 
18,500 
18,750 
14,000 
14,280 
14,500 
22,510 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40.000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
90,040 

Inch. 
0. 
.000067 
.000167 
.000467 
.000800 
.001033 
.001200 
.001667 
.001733 
.001800 
.002367 
.004267 
.005833 
.007000 
.006833 

Inch. 
0. 
.000067 
.000100 
.000300 
.000833 
.000233 
.000167 
.000467 
.000066 
.000067 
.000567 
.001900 
.001566 
.001167 
.001833 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Ela«tic  limit. 

0. 
0. 

1 

1 

1 

TenBlle  strength. 

(ienerai  summary. 

Tensile  strength  per  square  inch  of  orlsrlnal  section pounds..    90.ato 

Elastic  limit  per  sqimre  inch  of  original  section do. . .    63, 000 

Elongation  per  incn  after  rupture Inch . .      .  22UO 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  OOlttOO 

Reduction  in  diameter  at  point  of  rupture do. . .        .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62. 2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface fine  silky- 
Elongation  of  inch  KCtions *.14,«'.17,«'.85» 


12-UICH   B.  L.  SIFLED   MOBTABS. 
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Tube. 


No.  6183. 

M»rk8,  i?^^-'^ 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Chuiged  length,  3". 


/      Applied  l<MMi0. 

KlonntioD 
per  inch. 

8aoG«0Bive 
elonnition 
per  inch. 

Permanent 
set. 

SuocesBive 

permanent 

set 

;  Toui.  1  ^T^2s*^ 

Remarks. 

1  limndA.  I     .PIwM»d«. 

2»           S-S22 

I      1,250     J              ^'ISfiJ 
'      2.600     f           10,000 

1   ^«»  1      S-2S2 
7,500  1       22'222 

10^000          -•?-222 

10  250                 41,O0O 

SSo         ^222 

10  780                 43,  OOO 

u;ooo        44:000 
\  11 750         12'221t 

1   ^600      I           50.000 

18,250   I       s?.222 
\31500  \       54,000 

»;»»  \    «i:-Mo 

Inch. 
0. 
.000067 
.000800 
.000688 
«.  .001000 
.001188 
.001888 
.001867 
.001400 
.001488 
.001467 
.001£00 
.001M7 
.001600 
.001667 
.001700 
.001968 
.002167 
.002688 
.006838 
.004788 

Inch. 
0. 
.000067 
.000283 
.000333 
.000867 
.000138 
.000200 
.000084 
.000088 
.000083 
.000084 
.000083 
.000067 
.000063 
.000067 
.000083 
.000288 
.000234 
.000466 
.000700 
.001400 

Inch, 
0. 
0. 

IncfL 
0. 

Initial  load. 

.000088 
.000088 

.000088 

0. 

■ 

Elantic  limit. 



i 

Tensile  strength. 

i , 

GenercU  summary. 

TCi^te  vtrensUi  per  aqoare  inch  of  original  section pounds..    91,440 

^i^,ri«  Umiti»er  sooAre  inch  of  original  section do. ..    49,000 

namOon  per  Inch  after  rupture Inch..      .2233 

Soonison  per  incli  nnder  strain  at  elastic  limit do...  .001700 

wqhSocl  £diaineter  at  point  of  rapture do...       .174 

Beteetkm  in  area  after  rupture, per  cent  of  original  section 52.2 

Portion  of  Toptiue..._ r.6  from  neck 

Ghancter  of  broken  mrfaoe flue  silky 

ig!^S£»«tiiu»haeetlaM ''.12,''.40*,M6 
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12-INCH  B.  L.  HIKLED  MOBTABS. 
TUBB. 


No.  6194. 

Marks,  g^;& 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

innnff^tfrai 

Sucoeaslve 
eloDfaaon 
perinch. 

Permanent 
set. 

Saccessiye 

pennanent 

set. 

Remarks. 

Total. 

Fersotiare 
Inch. 

periDch. 

Pounds, 
260 
1,260 
2,600 
5,000 
7,600 
8,760 
10,000 
11,000 
11,260 
11,600 
11,760 
12,000 
12,260 
12,600 
12,750 
18,000 
22,870 

Pounds. 

5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
89,480 

Inch. 
0. 
.000067 

.000267 
•    .000600 
.000988 
.001100 
.001267 
.001400 
.001488 
.001467 
.001588 
.001667 
.002867 
.004767 
.006200 
.006688 

Inch. 
0. 
.000067 
.000200 

.000883 
.000888 
.000167 
.000167 
.000188 
.O0O0S8 
.000034 
.000066 
.000134 
.000700 
.002400 
.000488 
.001888 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section poonds..   89,480 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..     .2288 

Elongation  per  inch  under  strain  at  elastic  limit do...  .ODlfiO 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  areft  after  rupture, per  cent  of  original  section 44.6 

Position  of  rupture r'.8  from  neck 

Character  of  broken  surfkoe allky 

Elongation  of  inch  sections 'M2,".82^,«.29* 


12-IirOH   B.  I..  BIVLSD  MOBTABS. 

Tube. 
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No.  6212. 


laVBtfT 
.   MT.O 

Dtaaneter,  ^564. 


Marks, 


Seetkmal  area,  .35  square  inch. 
Omged  length,  8". 


1   .^u^ 

Kkmntlcm 
per  Inch. 

Soooarive 
elonntion 
perlnch. 

■et. 

8Q006nly6 

Remarks. 

l^l'^fSST' 

,*g      S-S88 

MLtn             40,000 
M^W              ttloOO 

vim        ^o» 

Is    ^^ 

%m  I      8».mo 

Tneh. 
O. 
.000100 
.000800 
.000688 
.001000 
.O0U67 
.001400 
.001667 
.001988 
•  002200 
.002887 
.004788 

Inch. 
0. 
.000100 

.oooaoo 

.000888 

.000667 
.000167 
.000288 
.000267 
.000266 
.000267 
.000167 
.002866 

Inch, 
0. 

IfKh. 
0. 

InitUl  load. 
ElimUc  limit 
TemtileHtrengtb. 

.000067 

.000067 

Oeneral  nanmary, 

Ti^DA^flmsili  Tter  SQUaze  inch  of  original  section pounds..    88,880 

SESSKSSSnS^  inch  of  orlgliua section do...    40.000 

iSaunSoQiJerlnicli  alter  rapuure inch.,     .^ 

nHHaSaniDalxicliiuaaer  strain  at  elastio limit do...  .001400 

S352Ea&3taJn«ter  At  point  of  rupture................ do...       .174 

leMte  In  azea  after  rapture,  per  oent  of  original  section G2.2 

MtknolTtmCine -----. 1* from  neck 

Bl  DtSkeiiwjrtooe WV^V,'^  SIS 
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12-INOH  B.  L.  SUXSD  MOBTABS. 
Tube. 


No.  6218. 

MwkB,  g^^"^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  S". 


AppUc 
Total. 

sd  loads. 

PerBquare 
inch. 

Elonsation 
perlnch. 



Inch. 
0. 
.000100 
•000900 
.000688 
.000967 
.001188 
.001888 
.001367 

BuooeBSiye 
elongatioD 
perinch. 

~lneh, 
0. 

.000100 
.000200 
.000888 
.000884 
.000166 
.000200 
OOOOM 

Peimanent 

Soooesive 

pennanent 

set. 

Remarks. 

260 
1,260 
2,600 
6,000 
7,600 
8,760 
10,000 
10,260 
10,600 
10,760 
11,000 
U,260 
11.600 
11,760 
12.000 
12.260 
20.760 

Pounds. 
1,000 
5.000 
10,000 
20.000 
80,000 
85,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
88,040 

Tneh. 
0. 
0. 

Inch. 

Initial  load. 

0. 
0. 

Elaatic  limit 
Temdle  strength. 

.001400          .000088 
.001433          .000088 
.001500    1      .000067 
. 001767          -  000267 

.005400 
.008200 
.006988 
.009767 

.008688 

.002800 
.000788 
.000884 

General  summary. 

Tensile  strength  per  sqoare  Inch  of  original  section pounds..    83,040 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture indi..      .2838 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 62.2 

Position  of  rupture "1.8  from  neck 

Character  of  broken  surface silky 

Elongatton  of  inch  sections ".18,  ",84*.  ".ffl 


12-INCH   B.   L.  BIFLED   MOBTARS. 

Tube. 
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No.  6230. 

Marks,  ^5> 

Diameter,  ".564. 

Seetaonal  area,  .25  square  inch. 

Gauged  length,  3". 


IS?  ''^'s.r"^'-^^" 


'  pennanent 
set. 


Inch. 
). 
.000100 


.0008S4    I 

.000966    , 

.000167 

.000167 

.000166 

.000034 

.000066 

.000034 

.000066 

.002784 

.000666 

.000400 

.001367 

.000667 


Inch. 


0. 
0. 


Inch. 


Remarks. 


Elastic  limit. 


Tensile  strength. 


General  gummary. 

Ti.nnle strength  per  Bqnare inch  of  original  section ponnds..    91,400 

Ei&niG  limit  per  square  inch  of  original  section do...    48,000 

El-^Dj^tion  per  inch  after  ruptnre inch..     .2200 

EHongBtkin  per  inch  under  strain  at  elastic  limit do...  .001733 

Redaction  in  diameter  at  point  of  rupture do...       .144 

ReiJnctioo  in  area  after  rupture,  per  cent  of  original  section 44.6 

F>«ltion  of  rupture 1''.7  from  neclc 

CbAacter  of  broken  surface silky 

jQangatianof  inchaectiODS ».!«, '"'.86^,  *.14 
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12-INCH  B.  L.  BIFLED  MOBTABS. 

Tube. 


No.  6246. 


Marks,  ^S^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


AppUed  loads. 

perbicli. 

Soooearive 
elonntion 
perlnch. 

Pennanent 

set. 

Saoceodve 

permaDent 

set. 

BenmrkB. 

Total. 

PerBouare 
inck 

Pounds. 

260 

1,260 

2,500 

6,000 

7,600 

8,760 

10.000 

10,260 

10,500 

10,760 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

21,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
87,240 

Inch, 
0. 

.000100 
.000888 
.000667 
.001000 
.001167 
.001888 
.001867 
.001400 
.001433 
.001467 
.001533 
.001667 
.005438 
.006888 
.007068 
.006800 

Inch. 
0. 

.000100 
.000288 
.000684 
.000333 
.000167 
.000166 
000064 
.000068 
.000088 
.000034 
.000066 
.000184 
.008766 
.000900 
.000700 
.001267 

Inch. 
0. 
0. 

IndL 
0. 

Initial  kMd. 

Elastic  limit 
Tensile  strength. 

0. 
0. 

Oeneral  gummary. 

Tensile  strength  per  square  inch  of  original  section poondB..    87,240 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..     .2800 

Elongation  per  inch  under  strain  at  elastic  limit do.,.  .001588 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfftoe silkT 

Elongation  of  inch  sectioM ".lS>,"M;'*jai 


12-INCH   B.  L.  SIFIiED   MOSTAKS. 

Tube. 
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Uo.  6254. 

Marks,  St.  &•'' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadfi. 

Elongation 
permch. 

Jneh. 
0.    . 
.000067 

SacceflBive 

elonfration 

per  inch. 

Permanent 
set 

SdcceMiye 

permanent 

set. 

Remarks. 

Totol. 

• 

Per  SQuare 
inch. 

PDMUb. 

250 

1.250 

2.500 

5.000 

7,600 

»,750 

10,000 

12,600 

12.750 

18,000 

18,250 

18,500 

18,750 

14,000 

14,250 

14,500 

14  750 

15,000 

15.250 

15,500 

15,750 

16.000    1 

Amndf. 
1,000 
5,000 
10,000 

Inch. 
0. 
.000067 
.000200 
.000388 
.000883 
.000184 
000200 
;000838 
.000088 
.000064 
.000088 
.000088 
.000084 
.000088 
.000083 
.000034 
.000066 
.001884 
.008100 
.000066 
.001084 
.001800 

Indu 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

20,000    1      .000600 
80,000          .0Q0Q8S 

85.000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
66,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 

.001067 
.001267 
.001600 
.001688 
.001667 
.001700 
.001788 
.001767 
.001800 
.001888 
.001867 
.001088 
.003267 
.006867 
.007838 
.006967 
.009667 

0. 
0. 

24,020    i         96.0fl0 

1 

Oeneralmmniary, 

Tenrile  stzengtli  per  sqaare  Inch  of  original  section pounds. .    96, 060 

Elastic  limit  per  sqnare  inch  of  original  section do...    69,000 

IloDgation  per  inch  after  rupture Inch..      .2100 

DoogatioD  per  inch  under  strain  at  elastic  limit do...  .001933 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Bedncticm  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Positiooof  rapture ".75  from  neck 

Character  of  Sroken  surface fine,Bilky 

Boogation  of  inch  sections ".36»,''.14,»18 

H.  Doc.  300 9 
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12-mOH   B.  L.  BIFLED  H0BTAB8. 

Tube. 


No.  6259. 

Marks,  ^b\'[5''^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SucceaslYe 
elongation 
per  inch. 

Permanent 
set 

SuoceaslTe 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds. 
260 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,760 
11.000 
11,250 
11,500 
20,410 

Pounds. 
1,000 
5.000 
10.000 
20.000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
81,640 

Inch, 
0. 

.000100 
.000000 
.000688 
.001000 
.001267 
.001488 
.001588 
.001667 
.002000 
.008667 
.004667 
.006600 

Inch. 
0. 

.000100 
.000200 
.000888 
.000867 
.000267 
.000166 
.000100 
.000184 
.000383 
.001667 
.001000 
.001933 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

000067 
.000100 

.000067 
.000088 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    81,640 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..      .2300 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001433 

Reduction  in  diameter  at  point  of  rupture do...       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1'*'.05  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ».12,''.17,*'.40* 


12-IKCH   B.  L.  BIFLED  HOBTABS. 

Tube. 
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No.  6261. 
Marks,  g^& 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  loMla. 

Eloncation 
perlnch. 

OncccMlve 

ekMiffatlon 

perlnch. 

Permanent 

flwcf  owrive 

permanent 

set. 

Rfffliar^ff*. 

ToUl. 

Peraqnare 
inch. 

PkNMdt. 

290 

1,250 

2,500 

6.000 

7,500 

a.7oO 

10,000 

10,250 

10,500 

10,780 

11.000 

11,290 

11,500 

U,780 

12,000 

21,780 

Ptmnda, 
1,000 

5,000 
10,000 
20.000 
80.000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
87.120 

IndL 
a 
.oonoo 

.001138 
.001483 
.001467 
.001688 
.001667 
.001767 

.001207 

Ineh. 

a 

.000100 
.000200 

000888 
!000884 
.000166 

000800 
.000084 
.000066 
.000084 
.000200 
.000488 
.000788 
.001884 
.001400 

IndL 

a 
a 

inch. 
a 

Initial  load. 

Elastic  limit 
Tensile  strength. 

a 

.000067 

.000067 

Oeneral  summanf, 

TenaDe  strength  per  square  Inch  of  original  section pounds..    87,120 

Elaaticllniltperaauarelnchof  original  section do...    48,000 

Kkmgatkm  per  inch  after ruptnre inch..     .2100 

Klongatkm  per  inch  under  strain  at  elastic  limit do...  .001567 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  BBotlon 47.2 

RDsitJon  of  rupture *.8  from  neck 

Chaiacterol  broken  surface silky 

I  of  inch  sections ".11,  ".15,  ".Jf;^ 
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12-IKOH   B.   L.  BIFLED   X0BTAB8. 

Tube. 


No.  6295. 
Marks,  g?r,§«T 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied  IobOb. 

Elongation 
per  inch. 

Snocevlve 
elonApatlon 
perinch. 

Permanent 
set. 

Succeadye 

permanent 

set 

Remarks. 

Total. 

PersQUAre 
inch. 

Poundt. 

260 

1,260 

2,600 

5,000 

7;600 

8,750 

10.000 

10,250 

10.600 

10.760 

11.000 

11,260 

11,600 

11,760 

12,000 

12,250 

12,500 

12,780 

18,000 

18,260 

18,600 

18,750 

14,000 

22,180 

Pmuidt. 
1,000 
5.000 
10.000 
20,000 
80,000 
85.000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,090 
54,000 
55,000 
66.000 
88.720 

Inch. 
a 

.000188 
000800 
!000638 

.001000 
.001167 
.001800 
.001888 
.001867 
.001400 
.001488 
.001467 
.001588 
.001667 
.001600 
.001683 
.001667 
.001788 
.002888 
.008000 
.008000 
.007888 
.006838 

Inch. 
0. 
.000188 
.000167 
.000888 
.000867 
.000167 
.000188 
.000033 
.000064 
.000033 
.000038 
.000084 
.000066 
.000064 
.000038 
.000088 
.000084 
.000066 
.000600 
.000667 
.008000 
.001833 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

8: 

Oeneral  tummary. 

Tensile  itreogth  per  square  inch  of  original  section pounds..    88,720 

Elsstic  limit  per  sqruare  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001738 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  peroentof  original  section 47.2 

Position  of  rupture »  85  from  neck 

Character  of  broken  surf^tce sillgr 

Btongationof  inchseotionB... '.U, '.IK, 'J7^ 


12-INOH  B.  L.  RIFLED  XOBTABS. 
TUBB. 
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No.  8800. 
Marks,  g^g-^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  8''. 


AM>Ued  lottds. 

SaooemAre 
elonsBtlon 
permch. 

Ponnanent 
set. 

Bnoceniye 
pennanent 

Remarln. 

Totol. 

Ferwuiaxe 
incA. 

permch. 

IHmmtU. 

260 

1,260 

5^000 
7^600 
8,780 
10,000 
10,260 
1^800 
10.7S0 
11,000 
11,260 
11^800 
11.780 
12,000 
20,410 

I^mndi. 
1.000 
6,000 
10,000 
20,000 
80,000 
36,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
n^640 

Inch. 
0. 
.000067 
.0002^ 
000600 

!ooo«8 

.001100 
.001800 
.001888 
.001887 
.001400 
.008088 
.006900 
.004607 
.006888 
.007888 

IndL 
0. 

.000067 
.000200 
.000688 
.000688 
.000167 
.000200 
.000088 
.000084 
.000088 

:00I166 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  l<wd. 

ElasUc  limit. 
Teiutle  ■trength. 

0. 
0. 

Oener<d  wunmary, 

Toufleitrengtli  per  aqnave  inch  of  oriffinal  section...... pounds..    81,640 

Elsstlc  limit  per  aqiiare  inch  of  original  section do.*.    43^000 

Qongatkm  per  inch  after  mptnre inch..     .2000 

ElongBtioa  per  inch  nnder  s&ain  at  elastic  limit do...  .001400 

Rednction  in  diameter  at  point  of  ruptore do...       .164 

Reduction  in  area  after  mpture,  per  cent  of  original  section 47.2 

ForitioD  of  nmtnre I'M  from  neck 

Character  of  broken  surface silky 

Boogation  of  inch  sections «'Jtt*,«'.17,".08 
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12-IirOH   B.  L.  RIFLED  X0BTAB8. 

Tube. 


Marks,  i^«5« 

".564, 


No.  6824. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Elcmntion 
per  Inch. 

OnooonlTe 
eloncation 
per  inch. 

FBTDunent 
set 

SnooeHiTe 

permanent 

set 

Remarks. 

ToUl. 

Per  square 
Inch. 

Poundi, 
260 
1,250 
2,600 
5,000 
7  500 
8,760 
10,000 
10,260 
10,500 
10,760 
11,000 
11,250 
11,500 
11,780 
12,000 
12,260 
12,600 
12,760 
18,000 
18,250 
18,500 
22,890 

Bntndt, 
1,600 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
58,000 
54,000 
80,560 

Inch. 
0. 

.00^88 
.000688 

.000667 
.001068 
.001200 
.001867 
.001400 
.001407 
.001588 
.001600 
.001688 
.001667 
.001700 
.001788 
.001707 
.004083 
.007838 
.006600 
.009267 
.010888 

InefL 
0. 

.000188 
000200 
:000684 

: 000167 
.000167 
.000068 
.000067 
.000066 
.000067 
.000068 
.000084 
.000068 
.000068 
.000084 
.002266 
.008800 
.000767 
.000087 
.001066 

Ineh. 
0. 
0. 

Inth. 
0. 

Initial  ksad. 
Elastic  Mmlt. 

0. 
0. 

General  mmmary. 

Tensile  strength  per  sqiiMe  inch  of  original  section.'. pomids..    80,600 

Elastic  limit  per  square  inch  of  original  section do...    49^000 

Elongation  per  inch  after  rupture tnoh..     .S8SS 

Elongation  per  inch  under  sbain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".87  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  BectiooB... 'J6,'.82*,'J2 


12-inoh  b.  l.  biflsd  mobtab8. 
Tube. 


136 


Diametery  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


No.  6352. 


/      AppUed  loMlB. 

EloiintlOD 
per  Inch. 

SoooenlTe 

elonntion 

peflnch. 

Permanent 
set 

SnooenlTe 

pennmnent 

Bet. 

Remarks. 

1 

1 

250                1.000 
'      1,260                5,O0O 

9  MU                  1A  ODD 

Inch. 
0. 
.000100 
.000600 
.000688 
000967 
.001167 
.001883 
.001683 
.001700 
.006688 
.006767 
.007400 
.006088 
.009267 

Inch, 
0. 
.000100 

.oooaoo 

.000888 

!000200 

.000166 
.000800 
000067 

.008988 
.001184 
.000688 
.000688 

.001284 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

5,000 

7,500 

8,760 

10,000 

12.000 

1    12.250 

12,500 

.    12,790 

1    13^280 
1S»500 

i5ooo 
ao,ooo 

S5,O0O 
40,000 
48,000 
49.000 

so,ooo 

51,000 

ao^ooo 

G3,O0O 
54.000 
92,400 

t 

Oeneral  gummary, 

Teorile  ftrenctli  pernqtiAre  inch  of  orisinal  section poonds..    92,400 

IktffeliBdTDerBquAre  inch  of  original  section do...    49,000 

nonnttkn  iw  incli  After  mptore inch..     .2200 

DoiiSttOD  p^  incti  under  slrBln  at  elastic  limit do...  .001700 

ISSSonm^iAmeter  at  point  of  rupture do...       .144 

B^netlaa  in  are*  af  ternptare,  per  cent  of  original  section 44.6 

SSSrSmntnre...... l".4fromneck 

Chsftcterof  bcokenrnffiaoe ....^sl  ky 

Ika^tioaof  incbaectJona ".18  ".88*  ".15 
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12-xnoh  b.  l.  rifled  mobtars. 

Tube. 

No.  6866. 


Marks,  '^S' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloncation 
per  inch. 

Successive 
elongation 
perlneh. 

Permanent 
set. 

Succeflsiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

PountU. 

250 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

11,600 

11,750 

12,000 

12,250 

12,500 

12,760 

22,090 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80.000 
85,000 
40,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
88,120 

Inch. 
0. 
.000100 
.000800 
.000683 
.001000 
.001200 
.001367 
.001633 
.001767 
.006667 
.006600 
.007700 
.008488 

Inch. 
0. 

.000100 
.000200 
.000333 
.000667 
.000200 
.000167 
.000266 
.000184 
.008900 
.000988 
.001100 
.000783 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

.000083 
.000083 

.000088 

0. 

1 

General  mtmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,120 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  Inch  after mptarc inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit. . : do. . .  .  001683 

Reduction  In  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture nt  middle  of  item 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M6,  ".4l*,  ".15 


12-INOH   B.  L.  BIFLEJD   X0BTAB8. 

Jagkbt. 
No.  636d. 
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Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  len^rth,  8". 


Aiiplled  loadBL 


Incii 


l.< 

&,O0O 
10,000 

ao^ooo 
ao,ooo 

3&,000 
40,000 
42,000 
43,000 
44.000 
4&,000 
46,000 

4a,ooo 

4.9,000 
50.000 
61,000 
B2,O00 
O5,e40 


MUta 


perinch. 


Inch. 
.000100 


.000667 

.onooo 

.0(0888 

.0(n400 

.00140 
.001467 


.001667 

.o(n60o 
.omToo 

.002000 
.006067 
.€06607 

.006667 


BnccenlTe 
elonsation 
perinch. 


/fICA* 

a 

.000100 


.000167 
.000166 
.000067 


.000064 
.000066 
.000064 
.000088 

.000100 


.000400 
.001000 


Pennanent 

set 


Bucceadye 
pemianeiit 
let 


IncK 
0. 
0. 


/ncA. 


Remarks. 


Initial  load. 


ElasUo  limit 


Tensile  stren8:th. 


General  tummary, 

■taiAe gtienstli  per  wiiiare  inch  of  oriffinal  section pounds..    06,640 

Itasde  Umitper  Boiukre  Inch  of  oiigixuQ  section do...    47,000 

vkamtkm  per  incn  after  mptore inch..      .1867 

SSSfm  Sr  Inch  under  strain  at  elastic  limit do...  .001600 

tedSSioiii  mtdSaineter  at  point  of  rupture do...       .004 

iBdactioQ  in  area  after  rapture^per  cent  of  original  section 80.6 

TtdtloDof  rapinre l.*6  from  neck 

Chstacter  of  broken  Burftoe granular  70  per  cent,  silkj  80  per  cent 

DouitfknoiincliBectionfl »14,«^28»,».14 
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12-INOH   B.  L.   BiyLED  MOBTABS. 

Jaokbt. 


Marks,  iJ^fr 


No.  ears. 


Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntkm 
perTneh. 

Suooeflsiye 
ekHitfation 
perlnch. 

Permanent 
set 

Sttocealye 
set. 

Remark!. 

ToUl. 

PeraauAie 
inch. 

AmiMb. 

250 

1,250 

2.500 

5,000 

7,500 

8,760 

10,000 

10,600 

10,760 

11,000 

U,260 

U,500 

11,780 

12,000 

12,250 

12,600 

12,750 

13.000 

18.250 

13,500 

22,820 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
88,000 
54,000 
91,280 

Inch, 
0. 

.000100 
.000888 

.000667 
.001000 
.001188 
.001800 
.001867 
.001400 
.001488 
.001467 
.001600 
.001588 
.001567 
.001688 
.005788 
.006500 
.007888 
.008000 
.009100 

0. 

.000100 
.000288 
.000684 
.000888 
.000188 
.000167 
.000067 
.000088 
.000088 
.000084 
.000088 
.000088 
.000084 
.000066 
.004100 
.000767 
.000838 
.000667 

.oouoo 

Inch. 
0. 
0. 

IndL 
0. 

Initial  load. 

ElaaUoUndt. 
TeDsOe  ttiensth. 

0. 

0. 

Oeneral  tHmmary. 

Teniile  atrencth  per  aqoare  inch  of  orl^al section ponnds..    91,280 

Klaatlclimitper  square  inch  of  original  section do...    49,000 

Kloogation per  inch  after  rupture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001688 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rapture,  per  cent  of  original  section 41.9 

Position  of  rupture 1*.2  from  neck 

Character  of  broken  surface silky  80  per  cent,  granular,  20  per  cent 

Elongation  of  inch  sections '.14,'.22,.«^20* 


12-INOH   B.  L.  BIFLKD   XOBTABS. 
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Jackbt. 


MkrkB,^^^ 


No.  6089. 


Diameter,  ".566. 
SactioiuU  Are&^  .25  square  inch. 
Guoged  length,  S". 


AppUedUmdm. 


i^erffaiuuw 


lerffqn 
inch. 


perlnch 


J, 

5,000 
10.€KK> 
20,000 

ao,ooo 

8S>,000 
40,000 
42,000 


44,000 
4&.000 
46.O0O 
47.000 
4S.OOO 
8I»,940 


.omooo 

.0011C7 
.OOU88 
.001400 
.001488 

.OOUMB 


SoccMriTe 

elongation 

per  inch. 


JciPICA* 

.OOQIOO 


.000167 
.000106 


.000100 
.000600 
.001067 
.008888 
.000667 


Ine/L 


8ncoeHlT« 

peimanent 

■et. 


Inch, 


Initial  load. 


ElasUc  limit 


Tenalleitraigth. 


General  gummary, 

i>Mtrfi»tfTCm*tl&i»er  BQuaare  inch  of  original  lection pound*..    89,210 

^SSSpSSSSelS^li of  original aectloo r:..do...    48>0 

vimnttaai^ine^  after  rapture Inch..      .2238 

i£2!^S^^^n<lerrtr«inatelartlclinilt .do...  .001488 

SSontodUaneteratp<rfnto£ruptnre  ...    .........  do...       .146 

S!S£n& In  axea  alter  roptnie,  percentof  original  section 44.6 

iSKot  rapture...... l-'JJfrwnneck 

Ohuaetcrol  Iwoken  mirf ace v^;^'w;J^l 

^^^  lol  tndi  •e<5ttoiui ''.ao*, ». 20. ''.n 
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12-INOH   B.   L.  BIFLSD   ICOBTABS. 

Jacket. 


MArks,  g^^5« 


No.  6109. 


Diameter,  ".666. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 

11*lAn0ttHnm 

SucoeniYe 
elongation 
perinoh. 

Peimanent 
set 

Saoceniye 

penaanent 

set 

Remarks. 

Total. 

Peraqtuire 
Inch. 

perlncfa. 

Ptmnd§. 

250 

1,260 

2,500 

5,000 

7,500 

8,760 

10,000 

10,500 

10,760 

11,000 

11,260 

11,500 

11,760 

12,000 

12.260 

12,600 

12,760 

18,000 

28,810 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80.000 
85,000 
40.000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
96.240 

Inch, 
0. 
.000188 
.000807 
.000788 
.001100 
.001207 
.001488 
.001588 
.001600 
.001688 
.001667 
.001738 
.001800 
.002000 
.008338 
.006000 
.006867 
.006400 

Inch, 
0. 
.000188 
.000284 
.000366 
.000867 
.000167 
.000166 
.000100 

000088 
.000084 
.000066 

.000067 
.000200 
.001833 
.001667 
.000867 
.001088 

Inch. 
0. 
0. 

IndL 
0. 

IniUal  load. 

Elastic  limit 
Tensile  strongth. 

0. 

.000088 

.000088 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96.240 

Elastic  limit  persquare  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..     .1968 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOIilOO 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "'.18,M6,*.29* 


12-INOH   B.   L.  RIFLED  MOBTAB8. 

Jacket. 
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Marks,  ^*i 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6161. 


Applll 
Total. 

idlOMlB. 

Feraqoare 
incb. 

Elonmtlon 
per  inch. 

SnocoflBiye 
eloosation 
per  inch. 

Fennanent 
set 

SuccenlYe 

permanent 

■et. 

Remarks. 

250 

1,250 

2,500 

5,000 

7500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,260 

11,500 

11,760 

12,000 

12,260 

12,600 

12,760 

22,040 

F&mmdB. 
1,000 
5000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
01,700 

IndL 
0. 

.000100 
.000800 

.000600 

!ooiioo 

.001888 
.001400 
.001400 
.001488 
.001467 
.001500 
.001667 
.002100 
.002867 
.008867 

TnrJL 

0. 

.000100 
.000200 
.000800 
.000688 
.000107 
.000288 
.000067 

0. 

.000063 
.000064 
.000068 
.000167 
.000488 
.000267 
.001  om 

Inch. 
0. 
0. 

JiMSA. 

0. 

Initial  load. 

Elastfc  limit. 
TensUe  strength. 

0. 

0. 

.004067          .000700 

Omeral  tummary. 

Tendle  itiength  per  square  inch  of  original  section pounds..    91,760 

XLMttc  Umit  per  S(|iiare  inch  of  original  section do...    46^000 

Elongation  per  inch  after  mptore inch..     .2068 

BoDgatlon  per  inch  under  Btiain  at  elastic  limit do...  .001600 

Bednctkm  In  diameter  at  point  of  rupture do...       .125 

Bttluctlon  in  area  after  rupture,  per  cent  of  original  section 89.2 

Forftlon  of  rupture 1*8  from  neck 

Character  of  broken  surface granular;  radiating  from  a  silky  spot  at  the  circumference 

Kkngfttkm  of  inch  sections "M, ''.26*,  "JH 
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12-INCH   B.   L.  RIFLED  ICOBTABS. 

Jacket. 


No.  6154. 

Marks,  i^¥|J& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

StiooesBiTe 
per  inch. 

Permanent 

set 

Inch. 
0. 
0. 

SncoeHlTe 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

per  inch. 

PowuU. 

260 

1,260 

2,500 

5,000 

7,600 

8,760 

10,000 

10,600 

10,750 

11,000 

11,260 

11,600 

11,760 

12,000 

12,250 

12,500 

12,750 

23,140 

Pounds. 
1,000 

5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
92;  660 

Inch, 
0. 

.000188 
.000888 
.000667 
.001088 
.001288 
.001400 
.001588 
.001588 
.001567 
.001600 
.001688 
.001867 
.002167 
.002867 
.004500 
.005100 

Ineh, 

0. 

.000188 
.000200 
.000884 
.000866 
.000200 
.000167 
.000188 

0. 
.000064 
.000088 
.000088 
.000284 
.000800 
.000700 
.001688 
.000600 

Inch. 
0. 

Inltialkiad. 

Elastic  limit 
Tenidle  strength. 

0. 

Oeneral  tummary. 

Tenfile  strength  per  square  inch  of  original  section pounds..    92,660 

XIastic  limit  per  square  inch  of  original  section do...    46|^Q0O 

Elongation  per  inch  after  rapture inch..     .ZIS8 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001.6M 

Seduction  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ^.90  from  neck 

Character  of  hroken  surface allkr 

Elongation  of  inch  sections ''.82^,*.17,*.]6 


12-INCH    B.  L.  SIFLBD   MOBTAB& 

Jaoket. 


148 


No.  61«8. 

Marks,  bt?m* 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  IcMdB. 

per  inch. 

SnoceniTe 

elonntlon 

perinch. 

PermAnent 

aet 

BuoceadTe 

pennanent 

set. 

Bemtfki. 

Total. 

PerMuure 
Inch. 

Pmatda. 
260 
1.260 
2.600 
5.000 
7,500 
8.760 
10.000 
10.500 
10.760 
U.000 
11,260 
U,500 
11.760 
12.000 
12.260 
12.600 
12.750 
21.790 

PowmU. 
1,000 
5.000 
10.000 
20,000 
80.000 
85.000 
40.000 
42.000 
48,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.000 
67,160 

IndL 
0. 

.000167 
.000888 

.000667 
.001000 
.0OU67 
.001883 
.001400 
.001467 
.001588 
.001567 
.002567 
.004888 
.006667 
.006667 
.007567 
.006800 

Inch. 
0. 

.000167 
.000166 
.000884 
.000888 
.000167 
.000166 
.000067 
.000067 
.000066 
.000064 
.001000 
.001766 
.001884 
.000000 
.001000 
.000088 

Inch. 
0. 
0. 

InefL 
0. 

InitiAlliMd. 

ElsBtie  limit 
Tensile  stxength. 

0, 

.000068 

.000808 

Oeneral  tutnmary, 

TteDiile  fltrength  per  sqiufe  inch  of  oslffinal  aectlon pounds..    87.160 

Baltic  limit  per  iqiutfe  inch  of  orlfllnal  wction do...    45,000 

Boogmtion  per  inch  after  mptofe Inch..      .2100 

naagatioa  per  inch  under  strain  at  elastic  limit do...  .001667 

Bednction  in  diameter  at  point  of  rapture do...       .114 

Reduction  in  area  after  rupture. per  cent  of  original  aectioo 86.4 

Position  of  rupture '■'.22  inch  from  neck 

Character  of  broken  surface fine  granular,  silky  spot  at  the  circumference 

"•         •   lofinchseottons ^26»,  '.25.  »18 
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12-INOH    B.  L.  RIFLED   MOBTABS. 


Jacket. 


Marks,  btjO^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6193. 


AppUed  loads. 

irinnffAtinn 

Snocetrive 

elonntion 

perinch. 

Permanent 

set 

SnooesBive 
pennanent 

set. 

Remarks. 

Total. 

Peraquare 
inch. 

per  inch. 

ibufMb. 

260 

1,260 

2,600 

5.000 

7,600 

8,760 

10,000 

10,600 

12,500 

12,750 

18,000 

18.260 

18,600 

18,760 

14,000 

14,260 

14,600 

14,750 

15,000 

15,260 

15,600 

16,760 

16,000 

16,280 

16,600 

24,120 

Piwndi. 

5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42.000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
96,480 

InefL 
0. 
.000067 
.000267 
.000600 
.000967 
.001188 
.001888 
.001400 
.001788 
.001767 
.001800 
.001888 
.001867 
.001900 
.001967 
.002000 
.002038 
.002067 
.002100 
.002167 
.002267 
.002400 
.008000 
.006788 
.007167 

JiicA. 
0. 

.000067 
.000200 
.000888 
.000667 
.000166 
.000200 
.000067 
.000683 
.000064 
.000033 
.000083 
000034 
.000088 
.000067 
.000068 
.000088 
.000064 
.000068 
.000067 
.000100 
.000188 
.000600 
.002788 
.001484 

Inch. 
0. 
0. 

IndL 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000068 

.000068 

.000088 

0. 

Chneral  mmmary. 

TensQe strength  per  square  inch  of  original  section pounds..    96|4S0 

Elastic  limit  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002167 

Seduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture l".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".09, '.81^  ^.16 


12-LNGH   B.   L.  RIFLED   MOBtABS. 

Jacket. 
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No.  6203. 


Marks,  "m'^tV 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

Elonsation 
per  inch. 

Sncoeasive 
elongation 
per  Inch. 

Permanent 
set 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

Ptoimdt. 

260 

1,250 

2,500 

6,000 

7500 

8,760 

10,000 

10,500 

10,760 

11,000 

11,260 

11,500 

11,750 

12,000 

12;  260 

12,500 

12,780 

18,000 

21,140 

I 

Pomndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,060 
48,000 
^,000 
60,000 
51,000 
52,000 
84,560 

Inch. 
0. 
.000100 
000838 

.000667 
.001083 
.001200 
.001867 
.001400 
.001488 
.001467 
.001683 
.001600 
.001667 
.OU400 
.012883 
.013500 
.014333 
.015433 

Inch. 
0. 

.000100 
.000288 
.000834 
000866 
.000167 
.000167 
.000088 
.000088 
.000084 
.000066 
.000067 
.000067 
.009788 
.000968 
.001167 
.000833 
.001100 

Inch. 

0. 

0. 

Inch. 
0. 

InitUi  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile rtrangfh  per  aqoftre  inch  of  original  section pounds..    84,560 

Elaatlc  limit  per  square  inch  of  original  section do . . .    47, 000 

Elonga^km  per  incn  after  rupture inch..      .2467 

Elongation  per  inch  under  stmin  at  elastic  limit do ...  .  001667 

Redaction  in  diameter  at  point  of  rupture do...       .174 

Rednctloo  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Forition  of  rupture l"  from  neck 

OMiader  of  broken  snrface silky 

~  1  of  inch  sections ".40«  ".)9, ''.IB 

H.  Doc.  300 10 
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12-mdH   B.  L.  BIFLED  MOBTABS. 

Jacket. 


No.  6204. 


Marks,  g?f  5* 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

(Jauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Saoceaslve 
elongation 
perlnclL 

Pennanent 
set 

SucoeflriTe 

permanent 

set. 

Bflinarks. 

Total. 

Persouare 
Inch. 

Pound*. 
280 
1,260 
2,600 
8.000 
7,600 
8,760 
10,000 
10,600 
10,780 
11,000 
11,260 
11,600 
11,760 
12,000 
12,280 
12,600 
12,760 
13,000 
23,620 

Pound*. 
1,000 
8.000 
10,000 
20,000 
80.000 
38,000 
40,000 
42,000 
48,000 
44.000 
48,000 
46,000 
47,000 
48,000 
49,000 
80,000 

8i;ooo 

82.000 
94,480 

Inek. 
0. 

.000188 
.000867 
.000700 
.001088 
.001288 
.001483 
.001800 
.001867 
.001600 
.001633 
.001667 
.001700 
.004367 
.004888 
.006800 
.006883 
.007167 

Inch. 
0. 

.000188 
.000284 
.000888 
.000333 
.000200 
.000200 
.000067 
.000067 
.000033 

000068 
:000084 

000033 
.002667 
.000466 
.000667 
.000888 
.000684 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000033 

.000063 

Tensile  strength. 

Oeneral  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  m  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1.^  from  neck 

Character  of  broken  surface silky,  inteispened  with  granular  metal  at  the  circomferenoe 

Elongation  of  inch  sections ''.H,  *.27».  "'.HI 


94,480 

47,000 

.1900 

.001700 

.124 

89.2 


12-IKOH   B.   L.  RIFLED   MOBTAB8. 
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Jacket. 


Diameter  J  '\^&^. 
Sectional  area,  .25  square  inch. 
Gaaged  lengthy  3". 


No.  6210. 


Per  Mm 
incn. 


/Sloiunation 
perlnch. 


BucoeaslTe 

elongation 

perinch. 


F«nnanent 
set 


BncceflslTe 
pennanent 
set 


Remarks. 


i,ooo 

3,000 
10,000 

ao^ooo 
ao,ooo 

85,000 
40,000 
42.000 
23,000 
44,000 
45.000 
46,00O 
47.0OO 
4S,000 
49»,00O 
84,T20 


Inch. 
K 
.OOQllB 


.000667 
.001000 

.ooiaoo 

.001867 
.0014S8 
.001600 
.001G67 
.006000 
.O10167 
.011888 
.012000 
.012600 


Inch. 

.000188 
.000200 
.000681 


Inch. 


Inch. 


.000167 


.000068 


.000068 


.000067 
.000067 


.000067 


.000064 


.004167 
.001166 


.000000 


Initial  load. 


Elasticlimit. 


Tensile  strength. 


Oeneral  Bummary, 

•VM^w^mifftlk  ner  aqiutre  inch  of  original  section pounds..    84,720 

S£SSpSSSis5«ln<5liof  origln2wctlon do...    44.000 

SntimitnincH  ^fter  rupture inch..      .2867 

IffiSSStoSon^ersfiiin  at  elastic  limit do...  .001567 

toSKm  iSaiMneter  at  p^t  ol  rupture . . ..... ....  .^^. do...       .164 

liilDetkm  in  area  ckfter  Topture,  per  cent  of  original  section 49.7 

fttttkmoiniptiire at  middle  of  stem 

QMiicier  of  broken  floilace v:rw^^'^l\l 

BoSS^ot  indi  ■octiona ".16,  '».42*.  ".14 
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12-INOH   B.   L.   RIFLED   H08TABS. 


Jacket. 
No,  6213. 


Marks,  ^^§-^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

(ranged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sueceasive 
elongation 
perinch. 

Permanent 
set. 

Sueeessiye 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Foundf. 
250 
1,250 
2,500 
6,000 
7,600 
8,760 
10,000 
10,600 
10,750 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,280 
13,500 
18,750 
14,000 
14,260 
14,600 
14,750 
15,000 
16,250 
16,600 
16,760 
1«,000 
23,710 

JP&wida. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
62,000 
68,000 
54,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
94,840 

Inch. 
0. 

.000100 
.000900 
.000688 
.000967 
.001188 
.001300 
.001867 
.001400 
.001488 
.001467 
.001600 
.001588 
.001600 
.001638 
.001667 
.001667 
.001700 
.001783 
.001767 
.001800 
.001838 
.001900 
.001938 
.002000 
.007888 
.006883 
.009100 
.010100 
.011667 

Inch. 

0. 
.000100 
.000200 
.000888 
.000384 
.000166 
.000167 
.000067 
.000068 
000083 
.000084 
000083 
.000083 
.000067 
.000088 
.000084 

0. 
.000038 
.000083 
.000084 
.000033 
.000068 
.000067 
.000088 
.000067 
.006888 
.000600 
.000767 
.001000 
.001667 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatio  limit 
Tensile  strength. 

0. 

0. 

Oeneral  wmmary, 

TensUe  strength  per  square  inch  of  original  section pounds..    04,840 

Elastic  limit  per  sqnare  inch  of  original  section do...    60,000 

Elongation  per  Inch  after  rupture Inch..      .2287 

Elongation  per  inch  under  strain  of  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture .* I''.  28  from  neck 

Character  of  broken  surface I sflkr 

« *^-i  of  inch  sections «'.28,  «'.28*.  "'.W 


12-rKOfH   B.  L.  BIFLBD  M0BTAR8. 
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JhOaffT, 


Marks,  ?^  5- 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


K«.  6aS9. 


1 

AppltedloAda. 

Blonntion 
per  inch. 

SnooeniTe 

■et 

SOOOOMlTO 

permAiMBt 
Bet. 

Remarkg. 

;^ 

Feraanaze 
fmOk. 

•    Lao 

FtmmdM. 
1,000 
5,000 
10,000 
20,000 
90.000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

48,000  j 

40,000 

60,000 

51,000 

1        62,000 

1 

JndL 
O. 

.000188 

.ooono 

000067 

!ooiioo 

.001800 
.001888 
.001867 
.001400 
.001488 
.001467 
.001600 
.001667 
.006000 
.007888 
.006700 
.009667 
.010888 

IndL 
0. 

.000188 
.000167 
.000888 
.000884 
.000188 

.oooaoo 

.000084 
.000083 
.000083 
.000084 
.000083 

!OOB488 
.002888 
.000667 
.000667 
.000666 

IndL 
0. 
0. 

Inch, 
0. 

InltUl  lo^. 

Elastic  limit. 
Tensile  strength. 

iS 

^000 

7.600 

8,760 

0. 

10,000 

1    10,600 

0. 

'    10.760 

11,000 

U.2Q0 

1    11)600 

11,780 

1    12,000 

1    12.00 

I    12,600 

1    12,750 

12,000 

S,im 

Oeneral  mmnmary. 

TcoiDe stienftli  per  Bqnare  inch  of  orlfllnal  section pounds..    88,600 

Bsstic Hmtt  per sqiiAre  inch  of  original  section do...    47,000 

Beogatlon per  Inch  after  mptnre inch..      .1968 

Boiigatkmperlncb  under  strain  at  elastielimit do...  .001600 

BedDCtlon  in  diameter  at  point  of  roptnre do...       .154 

lednctian  in  area  aftermpture,  per  cent  of  original  section 47.2 

Haitian  of  n^nxe I'^'fram  neck 

Character  of  broken  aoitece silky 

~  lofiachaectlaDs *.ai»  M6,  Ml 
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12-IKOH   B.   L.  RIFLED   MOBTABS. 


Jacket. 
No.  6266. 


MarkB,2¥,?r^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3." 


Applle 
Total. 

d  loads. 

Per  square 
inch. 

Elongaticni 
perlnch. 

Saooessive 
elonntion 
perinch. 

Permanent 
set 

SnooeiBlye 

permanent 

set 

Bemarks. 

F&unda. 
260 
1,260 
2,600 
5,000 
7,600 
8,760 
10,000 
10,600 
12,600 
12,750 
18,000 
18,260 
18,600 
13,760 
14,000 
14,260 
14,600 
14,750 

22,880 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
60,000 
51,000 
52,000 
58,000 
M,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
91,600 

ImdL 
0. 

.000100 
000600 
.000688 
.000967 
.001100 
.001800 
.001867 
.001667 
.001700 
.001783 
.001767 
.001867 
.001900 
.004838 
.009000 
.009667 
.010588 
.OU600 

Inch. 
0. 

.000100 
.000200 
.000888 
.000834 
.000188 
.000200 
.000067 
.000800 
.000088 
.000038 
.000034 
.000100 
.000033 
.002400 
.004667 
.000667 
.000666 
.001067 

IndL 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tenrile  strength. 

0. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section poonda..    91,680 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after niptnre inch..      .2983 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  rupture,  peroentof  original  section 49.7 

Position  of  rupture I''.  25  from  neck 

Character  of  broken  surface line  silky 

Elongation  of  inch  sections •  26».  ".28»,  ".14 


I2-IN0H   B.  L.  BIFLED   M0BTAB8. 

Jacket. 
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Dmineter,  ".564. 
SectiODtJ  areei  .25  square  inch. 
Gsuged  length,  Z'\ 


No.  6266. 


SocceBBlye 
eloDjntion 
perlnch. 


Permanent 
set. 


Sucoeaslve 

permanent 

•et. 


Remarks. 


1,S0 
%fM 

7,500 

10.000 
10,500 
12,000 

12,500 
I  12,150 
I  1»,000 

i».ao 

'   1S,7S0 

\   14.250 
I   14,500 

I  a,ioo 


1*000 

5,O0O 

10,000 

20,000 

ao,ooo 

86,000 
40,000 
42.000 
48,0OO 
49,000 
60,000 
61»000 
92,000 
68,000 
54,000 
65,O0O 
6ft,  OOO 
OT,000 
6ft,  OOO 
92,400 


y 


Lmth. 
O. 

.opoias 

.OO08S8 

.000700 
.001088 
.001200 

.ooia«7 

.001467 
.001087 
.001700 
.O01788 
.001787 
.001800 
.001883 
.002067 
.002887 
OO4S00 
007988 
006667 


}. 
.000108 


/neA. 


Ifidi, 


Initlalload. 


.000887 
.000888 
.000107 
.000167 
.000100 
.000200 
.000088 
.000088 
.000084 
.000088 


.000088 


.000234 


.002188 
.008483 
.000734 


Elastic  Umit. 


Tensile  strength. 


Oeneral  mmmary. 

itatfugtzMctbtMraqTiAre  inch  of  original  section pounds..    92,400 

SiettDStper  Bmaaxe  incli of  originiu section do...    63.000 

iifBisiSoa Der  inclk  raptore inch...      .2467 

SSSSrm irSr  in<sli  imAer  atrain  at  elastic  limit do...  .001888 

5355tontoAisatteter»t  point  of  rupture do...       .164 

SlDSon  of  area  after  rupture,  p«»r  cent  of  original  Becti<m 49.7 

SSEnolmpttire....^ IMfromneck 

GhsaderolSfolceiianrface ;/«-,?££"il^ 

i£ffg5£Ufl£tocii.aBctioTM ".a,  ".8»»,  ".14 
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12-INOH    B.   L.   BIFLBD   KOBTARS. 


Jacket. 
No.  6260. 


Marks,  lf^«S? 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied  loads. 


I 


Total. 


Per  square 
'      inch. 


EloQgatioii 
perlnch. 


SuoceesiTe 

elongatloD 

perlnch. 


I 


Pounds. 
2S0 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,600 
24,190 


I 


Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
96,520 


Iivch. 


I  Inch. 
0.      '  0. 
.000100  I   .000100 


.000667  I 
.001000 
.001183 

.001333  ' 

.001400  I 

.001567  , 

.001600  I 
.001667 

.001700  I 

.003767  I 

.004700  I 


.000334 
.000333 
.000133 
.000200 
.000067 
.000167 
.000033 
.000067 
.000033 
.002067 


.006067 
.007367 


Permanent 
set 


SucoeasiTe 

permanent 

set. 


.000434 
.001300 


Inch. 


Inch. 


Remarks. 


0.  0 

0. 

6." V.\ 

0. .'.'. 


Inidal  loMl. 


Elastio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,500 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  incn  after  rupture inch . .      .  1906 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001704 

Reduction  in  diameter  at  point  of  rupture do. . .        .  14S 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ".85  from  neck 

Character  of  oroken  surface flilky 

Elongation  of  inch  sections ".15,  ".12,  ".M* 


12-inoh  b.  l.  bdxsd  mobtab8. 
Jacket. 
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Mario,  ?^g-' 


No.  '6396. 


DiAmeter/^56^. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


1     Applied  loAda. 

ffloogatlon 
permcli. 

Inch. 
0. 

.000800 

!OOOB38 

.001188 
.001267 
.001838 
.001600 
.001688 
.001667 
.001733 
.001767 
.001800 
.001888 
.002000 
.008500 
.006000 
.008388 

SnooeniYe 

elongation 

perlnch. 

Permanent 
set. 

8aece«dve 

pennanent 

aet. 

Bemarks. 

Total. 

1 

PerMnare 
tncb. 

5;  000 
10,000 
20,000 
80.000 
86,000 
40,000 
42,000 
60,000 
51.000 
62,000 
53,000 
54,000 
55,000 
60.000 
S7O08 
56,000 
5O;O00 
60,000 
61,000 
90,400 

I     1,250 

Inch. 
0. 

.000067 
.000283 
.000800 
.000283 
.000200 
.000184 
.000066 
.000267 
.000083 
.000084 

!000084 
.000088 
.000038 

.000167 
.001600 
.002500 
.002383 
.001267 

Inch. 
0. 
0. 

Inch, 

0. 

Initial  load. 

Elastlo  limit. 
TenflUeotfength. 

2,500 

>     5,000 

7^500 

8,750 

0. 

1   10.000 

10,600 

0. 

I2.S0O 

,   12,750 

Q^QQO 

li;2S0 

12.500 

13.750 

14,000 

liSSO 

14^500 

HTSO 

15,000 

1    16.-250 

^600 

\ 

General  mmmary. 

T^SHfleitrengfh  per  square  inch  of  original  section ponnds..    90,400 

DMlfc  UBnit  per  aqaare  inch  of  original  section do...    66.060 

£a«»ti0B  per  inch  after  mptore Inck..      .2088 

Spatial  Mr  inch  under  strain  at  elastic  limit do...  .001883 

MKtkMi  in  diameter  at  point  of  mptore do...       .164 

jMQctioD  in  area  after  rapture,  per  cent  of  original  section 49.7 

wtkm  of  rapture *.95  from  neck 

S^uaeter  of  tm^eo  surface silky 

■•ooMlmof  inchseclkmi ".lo,  ».15,  "M* 
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12-IKOH   B.  L.  SIFIiED  MOBTABS. 

Jackbt. 
No.  6802. 


Marks,  ^2^5-^ 

Diameter,  ".668. 

Sectional  area,  .253  square  inch. 

Gauged  length,  3". 


Applied  loftda. 

per  Inch. 

SooceMlTe 
perlnch. 

Penuanent 
eel. 

SncceflBlYe 
permanent 

Semarks. 

Total. 

Per  square 
inch. 

Ptmndt. 
268 
1,266 
2680 
6,060 
7,600 
8,866 
10,120 
10  026 
12,660 
12,908 
18,166 
18  400 
18,602 
18,916 
14,168 
14,421 
14,674 
14,927 
16,180 
16,438 
16686 
28,920 

Poundi. 
1,000 
6,000 
10.000 
20,000 
80,000 
86,000 
40,000 
42,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,000 
61,000 
62,000 
94,660 

Inch. 
0. 

.000138 
.000688 
.000667 
.001000 
.001200 
.001867 
.001400 
.001700 
.001733 
.0017W 
.001838 
.001988 
.001907 
.002000 
002088 
.002167 
.002433 
.006000 
.007367 
.008667 

Inch. 
0. 

.000188 
.000200 
.000834 
.000838 
.000200 
.000167 
.000083 
.000800 
.000083 
.000084 
.000066 
.000100 
.000084 
.000088 
.000088 
.000184 
.000266 
.002667 
.002867 
.001800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 

Elaatlo  limit. 
Tensile  strength. 

0. 

0. 

^ 

Oeneral  nimmary, 

Tenflile  strength  per  square  inch  of  original  section pounds..    94,660 

Elastic  limit  per  square  inch  of  original  section do...    67,000 

Elongation  per  inch  after  rupture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002093 

Beduction  in  diameter  at  point  of  rapture do...       .148 

Reduction  in  area  after  rapture, per  cent  of  original  section 46.8 

Position  of  rapture 1".4  from  neck 

Character  of  broken  surteoe silkf 

SloDgattonofinchsectioDs ".12,'<'.84*.M6 


12-IlCCH   B.  L.  BIFLBB  MOBTABS. 

Jackbt. 
No.  6328. 
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Marks,  m%& 

Dumeter,  *'.664r. 

Sectional  area,  .25  square  inch. 

Ganged  length,  S'\ 


1      AppUed  loads. 

BkoogatlOD 
permch. 

SoocenlTe 
perinch. 

P^munent 
Bet. 

SdoocmIto 
peraument 

RemarkB. 

i                1 

:  Toui. 

t 

Peraonare 

1         360 

1    i*so 

PtmmdM. 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
4S.O0O 
44,000 
45,000 
46,000 
47,000 
4B,000 
49.000 
80,000 
51,000 

n,7eo 

Ineh. 
0. 
.000138 
.000888 

.000687 
.001000 
.001200 
.001867 
.001488 
.001467 
.001588 
.001667 
.001688 
.001967 
.004000 
1       .007000 
■       .007667 
.006233 



ImdL 

0. 
.000188 

!OOOB84 
.000888 

.000200 
.000167 
.000066 
.000084 
.000066 
.000084 
.000066 
.000884 
.002088 
.00800Q 
.000867 
.000666 

.ZlMw. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Ehwtlc  limit 
Tenaile  Btranctb. 

2,500 

S.000 

7.500 

fl,7W 

0. 

io;ooo 

1    10.S00 
1    10,7S0 

.000088 

.000088 

'    U,000 

11,280 

U,600 

11,780 

12,000 

12^250 

12,So 

'.    12,790 

23.M0 

OenercU  tummary. 

T«niileBtraigtliperBqiiAi«iiiclioforiffl]ialBection poimdB..    91,780 

EJBBdc  limit  per  BQti&re  inch  of  ortfina]  Becdon do...    46.000 

EkogatioD  per  inch  after  rupture inch..     .2388 

Kksiiatioa per  incli  under  Bbain at  elaBtic  limit do...  .001688 

RedoctiaD  in  diameter  at  point  of  mptara do...       .164 

Bednetlon  in  area  after  mptore,  per  cent  of  original  Bection 47.2 

I^odtiaii  of  mptnre at  middle  of  stem 

CiianMecerof  uokenmrfboe ailky.    Opened  crack  in  Buface  of  Btem 

lOfinchMCtiOOS ".20.  ".88»,  M2 
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Marks,  i^i* 


12^IirOH   B.  L.  BIlfXBD  M0BTAB8. 

Jacket. 
No.«898. 


Diameter,  ".561. 

Sectional  area,  .25  square  inch. 

Gauged  length,  V. 


Applied  loftda. 

V1nnaa4lf«i 

SaooealTe 
elonnttiaii 

FermMMnt 
■et 

let. 

Renmrks. 

Total. 

PersquAre 
inch. 

perbich. 

Pwtnda. 

250 

1,250 

2,600 

6,000 

7,600 

8,750 

10,000 

10,600 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

18,600 

24,790 

PMIIMb. 

1.000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
49,000 
60,900 
51,000 
62,000 
68,000 
64,000 
99,160 

0. 

.000100 
.000800 

.000688 
.001000 
.001167 
.001888 
.001400 
.001667 
.001700 
.002700 
.001888 
.004967 
.006888 
.006667 

ImdL 
0. 

.000100 
.000200 
.000888 
.000867 
.000167 
.000X66 
.000067 
.000267 

.001000 
.001688 
.000681 

.000866 
.001884 

Indi, 
0. 
0. 

0. 

InitiAllOMl. 

Elastic  limit. 
Tensile  strengtlL 

0. 

0. 

. 

Oenercd  tummary. 

Tensile  strength  per  square  inch  of  original  section poands..    90,160 

Blastic  limit  per  square  inch  of  original  section do...    40LO0O 

Blongatiim  per  inch  after  rupture inch..     .1800 

Elongation  ner  inch  under  strain  at  elasticlimit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...       .IM 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture I'^.O  from  nook 

Characterof  broken  surface silky.    Trsoe of  gimnttlatlon 

Elongation  of  inch  sections «'.I2,».8l^^^ 


12-lNOH    B.   I.   KIFLSD   HOBHABS. 

Jacket. 
No.  6404. 
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MMkA,  M  T«  M 

Diameter,  ".664. 

SeetioiMJ  area,  .25  square  inch. 

Gauged  length,  3''. 


r 

Total. 

idiwdlL 

PerMiiAre 
toen. 

per  men. 

Bnooeniye 

elongation 

pwlnch. 

Permanent 
set 

SuoceariTe 
permanent 

Bemarks. 

2B0 

i.a» 

1.960 

6.660 
7,660 

as 

11,S0 
11.660 
U.750 
13,660 
12,S0 
13,660 
12,760 
16,660 
»,710 

1,000 
6,000 
10,000 
20,000 
S^OOO 
»,000 
40,000 
42,000 
46,000 
44,000 
46,000 
46^000 
47,000 
48,000 
40,000 
60,000 
61,  COO 
62,000 
94,840 

itadl. 

0. 

.omn 

.000067 
.001000 
.0OUO7 

.ooion 

.001400 
.001426 
.001600 
.001607 
.001000 
.001080 
.002000 
.002607 
.000600 
.004267 
.006100 

Bieh. 
0. 

.OOOUB 
.000167 

.oooog 

;00OU7 
.000106 
.0000^ 
.000008 
.000007 
.0000^ 
.000068 

!000007 

.000807 

mmS 

Inch. 
0. 
0. 

0. 

Initial  load. 

ElMtle  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  wmmarp, 

Tendleitnngth  per  aqnaie  inch  of  original  section poonds..    94,840 

Bude Uadi per  aqtiare  inch  of  original  section do...    47,000 

Boaostkn  per  Inch  after  mptue inch..     .2000 

Ibmgstion  per  inch  nndersttaitt  at  elastic  limit do...  .001668 

BednctfoD  in  diameter  at  point  of  rapture do...       .114 

Mnetioii  In  area  after  rapture,  per  eent  of  original  section 86.4 

l^iitioBQlniplDfe l".8framneck 

QiTaeier  of  woken  surface silky,  46  per  cent,  granular,  66  per  eent 

idinchsoetlono. ".18,".27»,."20 
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12-INOH   B.   L.   RIFLED   MOBTABS. 


TABULATION  OF  TENSION  SPECIMENS  FROM  IfS-INCH  B,  L,  RFFLED 
MORTARS  (STEMS  r  LONG,  ^".664  DIAMETER). 


No.  of 
test. 


Poiition 
in  gun. 


locatioii 
of  speci- 
mens. 


Elastic 
limit 
per 

square 
inch. 


Tensile 
strength 

per 
square 

inch. 


Elon- 


Con- 
trac- 
tion of 


Appearance  of  frac- 
ture. 


Remarks. 


6090 


0076 
6184 
6147 


6181 
6182 
6188 
6194 
6212 
6218 
6280 
6246 
6254 
6260 
6261 
6206 
6800 
6824 


6865 

6078 

6069 
6109 
6151 


6154 
6168 


6198 
6208 
6204 

6210 
6218 
6229 
6255 
6266 
6260 
6296 
6802 
6828 

6392 

6404 


Tube  . 


Middle 


.do 
.do 
.do... 


.do... 
.do... 
.do... 


...do 
...do... 
...do.. 
...do.. 
...do... 
...do 
...do... 
...do.. 
...do.. 
...do.. 
...do... 
....do... 
...do 
...do... 
...do. 
....do. 
Jacket 


....do.. 


...do... 
Outside. 
...do... 
Middle  . 
Outside. 
...do... 
Middle  . 
...do... 
Outside. 
...do... 
Middle. 
Outside. 
...do... 
Middle  . 
...do... 
...do... 
...do... 


..do-. 


.do 
.do 
.do... 


..do. 
..do. 
..do. 


.do. 
.do. 


.do. 
.do. 
.do... 


...-do-. 
....do.. 


Outside 
...do.. 
Middle 


.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 

.do.. 

.do.. 


Outside. 
....do... 

Middle  . 

Outside. 
....do... 

Middle  . 

Outside. 
....do... 

Middle  . 

....do... 
....do... 


47,000 


47,000 
46.000 
47,000 


46,000 
58,000 
49,000 
47,000 
40,000 
44,000 
48,000 
46,000 
59,000 
40,000 
48,000 
51,000 
48,000 
49,000 
49.000 
46,000 
47,000 

49,000 

48,000 
47,000 
46,000 


46,000 
46,000 


61,000 
47,000 
47,000 


44,000 
59,000 
47,000 
55.000 
58,000 
49,000 
56,000 
67,000 
46,000 

49,000 

47,000 


FowndB. 
94,240 


90,920 
88,720 
87,240 


:ki,  :i60 
*N>,{i40 
IM ,  140 

M9,480 
^^.>«0 

Ki.  mm 

in .  400 

S7,'i40 
VN>.  >.J80 
.^3.r40 
.*^7, 120 
<^,720 
^] .  *"40 

KH  120 
40 

91,280 

89,240 
95,240 
91,760 


92,560 
87,160 


96,480 
84,560 
94,480 


84,720 
94.840 
88,560 
91,620 
92,400 
96,620 
90,400 
94,550 
91,760 

99,160 

94.840 


PereL 
15.7 


21.0 
19.8 

19.7 


20.7 
22.0 
22.8 
22.8 
24.3 
23.3 
22.0 
23.0 
21.0 
23.0 
21.0 
21.0 
20.0 
23.8 
22.0 
24.0 
18.7 

20.7 

22.3 
19.3 
20.8 


21.8 
21.0 


18.7 
24.7 
19.0 


23.7 
22.7 
19.8 
29.8 
24.7 
19.8 
20.8 
20.7 
23.8 

18.0 

20.0 


PcrcL 
27.6 


44.6 
44.6 
27.6 


47.2 
62.2 
62.2 
44.6 
62.2 
52.2 
44.6 
47.2 
49.7 
54.6 
47.2 
47.2 
47.2 
44.6 
44.6 
49.7 
30.6 

41.9 

44.6 
44.6 
89.2 


44.6 
86.4 


47.2 
52.2 
89.2 


49.7 
47.2 
47.2 
49.7 
49.7 
44.6 
49.7 
46.3 
47.2 

41.9 


Granular,  radiating 
from  a  point  in  the 
drcumzerenoe. 

^".•'k::::::::::::::: 

Granular,  radiating 
from    a    serrated 
in  the  circum- 


Silky 
Fine  silky. 

do... 

Silky.... 

do... 

.....do... 

do... 

do. 


Fine  silky 
Silky.... 

do. . . 

do... 

do... 

do... 

do... 

do 

Granular  70  per  cent, 

silky  80  per  cent 
Silky  80   per   cent, 

granular  20  per  cent 

do, 


Granular,  radiating 
from  a  silky  spot  at 
circumference. 

SUky 

Fine  granular,  silky 
spot  at  the  circum- 
ference. 

Silky 

do 

Silky,  interspersed 
with  granular 
metal  at  the  cir- 
cumference. 

Silky 

do 

do 

Fine  silky 

do 

Silky 

do 

do 


Silky,  opened  crack 
in  surface  of  stem. 

Silky,  trace  of  gran- 
ulation. 

Silky  45  per  cent, 
granular  55  per  cent 


Breech  end. 


Do. 
Mufldeend. 
Breech  end. 


Da 
Muflde  end. 
Breech  end. 
Mnzile  end. 

Do. 
Breech  end. 

Da 

Da 
Muflde  end. 
Breech  end. 
Mnzile  end. 

Do. 
Breech  end. 

Do. 
Mufldeend. 
Breech  end. 
MuBleend. 

Do. 

Breech  end. 

Do. 
Muzzle  end. 


Breech  end. 
Do. 


Do. 
Muzzle  end. 
Breech  end. 


Da 

Do. 

Do. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 

Do. 
Muzzle  end. 

Breech  end. 

Muzzle  end. 


16-INCH  STEEL  B.  L  RIFLE. 


COMPRESSION  SPECIMENS  FROM  TUBE. 


1G9 


16-INCH    8TEEL   B.   L.   RIFLE. 
No.  1163. 


ICl 


Sample  from  breech  end  of  tube. 

Ijength,  4". 

Diameter,  ".798. 

Sectioned  area,  .50  square  inch. 

Chiuged  length,  3". 


Applied  Umda. 


Tbtel 


raqtUL 


Inc 


I,O0O 

10,000 
1S,000 
1BO,000 
25,000 

ao,ooo 

40,000 
41.000 
42,000 
43,  COO 
44«0OO 
4.5,000 
46,000 
47,000 
48,000 
49,00O 
50.000 
51,000 
52,000 
&3,000 
&4,000 
55,O0O 
86.800 


Oompres- 

flionper 

incn. 


IneK 
O. 
.000100 
.00O267 
.000488 
.000600 

.001300 
.001338 
.OO1807 
.001400 
.001438 
.0014»8 
.001500 
.00158S 
.<l01fi67 
.001600 
.001607 
.001700 
.O01788 
.003167 
.007688 
.O08667 


SnooeiBive 
compres- 
sion per 
incn. 


Inch. 
0. 

.000100 
.000107 
.000166 
.000167 
.000167 
.000166 
.000367 


.000084 


.000083 


.000084 


.000067 
.000068 
.000088 

.001484 
.004466 
.001964 


Permanent 
set. 


Inch, 


.000068 
.000067 


.000100 


SuccesBiye 
permanent 
set. 


Inch, 


.000084 


Remarks. 


Initial  load. 


Elastic  limit 


Ultimate  strength. 


Failed  by  triple  flexure. 
H.  Doc-  300 11 
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16-IKCH   STEEL   B.  L.   BIFLE. 
No.  1164. 


Sample  from  muzzle  end  of  tube. 

Length,  4". 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  3". 


Applied  loadB. 

Compres- 

donper 

inch. 

Suocessive 

oompres- 

donper 

inch. 

Permanent 
set. 

Suooesslve 

permanent 

Bet 

Bemarka. 

Total, 

Per  square 
inch. 

Poundi. 
600 
2,500 
6.000 
7,500 
10,000 
12,500 
15,000 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,500 
26,000 
25,500 
26,000 
26,500 
27.000 
27,500 
28,000 
28,500 
29,000 
29,500 
80,000 
47,700 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
58,000 
54.000 
65,000 
66,000 
67.000 
68,000 
69,000 
60.000 
96.400 

Inch. 
0. 

.000067 
.000288 
.000367 
.000500 
.000667 
.000933 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.002800 
.008900 

Inch. 
0. 

.000067 
.000166 
.000134 
.000133 
.000167 
.000266 
.000284 
.000033 
.000083 
.000034 
.000088 
.000083 
.000034 
.000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000033 
.000088 
.000084 
.000033 
.000083 
.000084 
.001038 
.006100 

Inch. 
0. 
0. 

Inch, 
0. 

IniUal  load. 

Elaatlcllmit. 
TensUe  strength. 

0. 
0. 

6. 



Failed  by  triple  flexure. 


RIFLE-BARREL  STEEL,  .30-CALIBER. 
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BIKLE-BASREL   8TEBX,  .30-OALIBEB. 
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Murks,  AIM. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  6016. 


1 

1 

Applied  leads. 

Elongation 
per  inch. 

SnccesBiTe 
elongation 
perinch. 

Permanent 
set. 

SnocesBiYe 
pennanent 

set. 

Bemarks. 

Totil. 

Periquare 

aoo 
]  an 

1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108.000 

112,000 

U6,000 

118,100 

Inch. 
0. 

.000100 
.000800 

.000667 
.001000 
.001888 
.001667 
.002000 
.002867 
.002400 
.008067 

.008283 
.008600 
.006667 
.009600 

.010767 

.oiaooo 

.013667 

.016000 

.016667 

.000000 

.028167 

.027488 

.082088 

.037000 

.0438 

.0688 

.0667 

.0900 

IndL 
0. 

.000100 
.000200 
.000867 
.000833 
.000833 
.000834 
.000388 
.000867 
.000083 
.000667 

.000166 

.000867 

.006067 

.002833 

.001267 

.001288 

.001667 

.001483 

.001667 

.003883 

.008167 

.004266 

.004600 

.004967 

.0068 

.0100 

.0184 

.0238 

Inch. 
0. 

a 

Inch. 
0. 

Initlallood. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

'    i'doo 

4,000 

6,000 

8,000 

0. 

1    10,000 

12,000 

HOOO 

14,200 

14,400 

13^400 

18.600 

13,800 

i    14,000 

141400 

1    14,800 

1    15,200 

15,600 

1    16,000 

'    16,800 

I    17.600 

'    18^400 

19,200 

20,000 

20.800 

21,600 
22,400 
21.200 
28,  QD 

Oeneral  nummary. 

taufleitrength  per  square  inch  of  original  section pounds..  118,100 

Butle  limit  per  square  inch  of  original  section do...    71,000 

Solution  per  inch  after  rupture inch..      .1783 

Boogstlon  per  inch  under  strain  at  elastic  limit do...  .002400 

Bedoction  In  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  pe r  cent  of  original  section 37. 1 

IMtioo  of  rapture l^'.S  from  neck 

Cbaacter  Of  Moken  sux^boe silky,  interspersed  with  fine  granulation,  cup  shaped 

Eknsitfonof  inchnctloiiB *.ll,  <29».  ^12 
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BIFLE-BABBEL   STEEL,   .30-GALIBEB. 


No.  6017. 
Marks,  AIM. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  8". 


AppUed  loadH. 

Elongation 
per  mch. 

Succeariye 
elonxation 
perinch. 

Permanent 
set. 

8acoeHlye 
set 

Bemarks. 

Total. 

Per  square 
Inch. 

foundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 

18,600 
18.800 
14,000 
14,400 
14,800 
16,200 
15,600 
16,000 
16.800 
17,600 
18,400 
19.200 
20,000 
20,800 
21,600 
22,400 
28,200 
28,480 

founds. 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72.000 
78,000 
74.000 
76,000 

68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84.000 
88.000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,000 
U7,400 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001700 
.002083 
.002400 
.002467 
.002583 
002600 
.002683 
.002683 

.004000 
.004888 
.007167 
.011788 
.012583 
.013667 
.015067 
.016767 

.028433 

.027700 

.062000 

.086667 

.0438 

.0633 

.0683 

.0900 

Inch, 
0. 

.000100 
.000200 
.000838 
.000867 
.000333 
.000867 
.000333 

.000067 
.000066 
.000067 
.000038 

0. 

.001367 
.000633 

.002384 
.004566 
.000800 

.001134 

.001400 

.001700 

.008866 

.002800 

.004267 

.004800 

.004667 

.006688 

.0100 

.0100 

.0207 

JlMft. 
0. 

0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 
Load  fell. 

TensUestiencth. 

0. 

General  twnmary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  incn  after  rupture Inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  granulation,  cup  shaped 

SkmgatioQof  InchMOtioDS ''02,  '^u^  ''.u 


117.400 

75.000 

.1900 

.002633 

.115 

40.3 


BIFLE-BASBEL  dT££L,  .30-CALIBSB. 
No.  6018. 
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Marks,  AIM. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8''. 


Applied  loftds. 

Eloncation 
per  inch. 

SucceaaiYe 
elongation 
per  inch. 

Permanent 

Kt. 

SaccesBive 

pennanent 

set. 

Bemarlu. 

TotoL 

'Peraanare 

20O 
1,000 
2,000 
4.000 
6.000 
8,000 
10,000 
12,000 
14,000 
14,300 
14.400 

13,200 
1S,400 

is.eoo 

1S.S00 

'    J\mHds. 

1         l.OOO 

!         5,000 

10,000 

20,000 

30,000 

1        40,000 

,        50,000 

1      eo.ooo 

70,000 
71,000 
72,000 

68,000 

1        69.000 

70.000 

72,000 

74.000 

76.000 

78,000 

1        80.000 

84.000 

1        88,000 

92,000 

1        96,000 

1      100. 000 

i      104,000 

108,000 

112,000 

1      115,700 

Inth. 
0. 

.000100 
.000800 
.000667 
.001000 
.001367 
.001700 
.002067 
.002400 
.002433 
.002467 

.008867 
.004000 
.007000 
.009733 
.010800 
.012300 
.018667 
.015100 
.016667 
.018333 
.021433 
.024967 
.029367 
084000 
.080833 
.0467 
.0667 
.0700 

Inch. 
0. 

.000100 
.000200 
.000367 
.000838 
.000867 
.000838 
.000867 

.000083 
.000034 

.000900 
.000683 

.008000 

.002733 

.000667 

.002000 

.001367 

.001433 

.001567 

.001666 

.008100 

.008534 

.004400 

.004633 

.005333 

.007367 

.0100 

.0183 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

14  000 

14,400 
14,800 
I5.20O 

15,600 

1   16,000 

t  ift,m 

1    17.600 

1    18,400 

,   1^200 

1   20,000 

1   2D,  MO 

1   21.600 

22.400 

23,140 

OeTiercU  mimmary. 

Tensile ttrength  per  square  inch  of  original  section pounds..    115,700 

E3«.«ac limit  per  sooare  inch  of  original  section do...      72,000 

EkiQg»tion  per  inch  after  rapture inch..       .1883 

EKiiifation  per  inch  under  strain  at  elastic  limit do...    .002467 

iUfdQction  m  diameter  at  point  of  rupture do...        .115 

Kedoctkm  in  area  after  rupture, per  centof  original  section 40.8 

raitjonof  rupture at  middle  of  stem 

Cittiieterof  broken  surface flue  silkv,  cup  shaped 

Owigatioiiof  inchsectiona 'M2,^32*,».ll 
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BIFLE-BABBEL   STEEL, 
No.  6019. 


.30-OAIiIBEB. 


Marks,  A  I  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonffatioD 
per  Inch. 

Snccessive 
elongation 
perirch. 

PeruiAnent 
set 

Sncceasive 
set 

R^^markff. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,000 
15, -200 
15,400 
15,600 

14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28,200 
28,760 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
75,000 
76,000 
77,000 
78,000 

70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112.000 
116,000 
118,800 

Inch. 
0. 
.000100 

.000667 
.001000 
.001333 
.001667 
.002033 
.002433 
.002633 
.002667 
.002700 

.003900 

.004333 

.007000 

.010667 

.012433 

.013167 

.014333 

.016000 

.017600 

.019367 

.023000 

.026567 

.031100 

.036667 

.0183 

.0533 

.0600 

.0767 

Inch. 
0. 

.000100 
.000288 
.000334 
.000333 
.000833 
.000334 
.000366 
.000400 
.000200 
.000084 
.000033 
.000900 

.000300 

.000433 

.002667 

.003667 

.001766 

.000734 

.001166 

.001667 

.001600 

.001767 

.003633 

.003567 

.004533 

.006567 

.006633 

.0100 

.0067 

.0167 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

1 

Oeneral  mimmary. 

Tcnfflle  strength  per  square  inch  of  original  section  pounds..  118,800 

Eliistic  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  incn  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002700 

Reduction  m  diameter  at  point  of  rupture do.  .       .115 

Reduction  1  n  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation  cup  shaped 

ElongaUon  of  inch  secUons «.25»,».18,^10 


RIFLE-BABREIi   8TSEL,  .30-OALIBSB. 

No.  6020. 
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Marks,  A  IE. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loMla. 

Elongation 

III 

Pennanent 
set 

SncoeniTe 

permanent 

set. 

Remark!. 

,    Total. 

PereoDAre 
inch. 

200 

!      l.OGO 

PKMmdt. 

1,000 

5,000 

j       10,000 

'       2'2S 
,        30,000 

'        40.000 

50.000 

1        60.000 

'        70,000 

71.000 

72,000 

68,000 

69.000 

70.000 

71,000 

72,000 

74,000 

75.000 

78.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116.000 

117,900 

/ncft. 
0. 

.000100 
.000300 
.000638 
.000067 
.001383 
.001667 
.002083 
.002400 
.002433 
.002467 

.008683 
.006167 
.009600 

.010083 

.010667 

.012033 

.013433 

.016000 

.016600 

.019667 

.023267 

.026667 

.081667 

.085833 

.0433 

.0600 

.0667 

.0888 

Inch. 
0. 

.000100 
.000200 
.000833 
.000634 
.000866 
.000834 
.000366 
.000667 
.000083 
.000084 

.001166 

.001684 

.004433 

.000433 

.000634 

.001366 

.001400 

.001567 

.001500 

.008167 

.008600 

.008400 

.005000 

.004166 

.007467 

.0067 

.0067 

.0266 

IWik. 

0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

2,000 

4,000 

6.000 

8.000 

1    10.000 

12,000 

0. 

'    14.000 

14.200 

14.400 

13.600 

1    13.800 

'    14.000 

14,200 

1    14.400 

14.800 

15,200 

i    15.00 

'    16,000 

16.fl00 

17,600 

18.400 

19.200 

20,000 

20,800    1 

•  2i,eoo 

1    22,400 

23.200 

22,560 

1 

Qeneral  mxmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117,000 

Elasiic  limit  per  nqnare  inch  of  original  section do...    72,000 

BongatioD  per  Inch  after  rapture inch..      .1767 

£loofBtioo  per  inch  under  strain  at  elastic  limit do...  .002467 

ReductioD  in  diameter  at  pointof  rupture do...       .105 

itedoetion  in  area  after  rupture,  per  cent  of  original  section 37.1 

PoatioD  of  rupture l".6from  neck 

Chsruter  of  broken  surface silky,  interspersed  with  fine  granulation,  cup  shaped 

FkAgBtioa  of  inch  sections ».  12, '^28*, ''.IS 
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EIFLE-BABSEL   STEEL,  .30-GALlBBB. 
No.  6021. 


Marks,  A.  I.  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  8". 


Applied  load«. 

Elonsration 
I>ermch. 

SncceBBlTe 
elongation 
perlnch. 

F»nnanent 
set. 

SncceBBiye 

permanent 

set. 

Bemarki. 

Total. 

Per  square 
inch. 

Pound». 
200 
1,000 
2.000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
14,200 

14.400 

13,000 
13,200 
13,400 
18,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800. 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
22,610 

PoundB. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
71,000 

72,000  { 

65,00C 
66,000 
67.000 
68.000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106,000 
112,000 
113,050 

Inch. 
0. 

.000100 
.000338 
.000667 
.001000 
.001333 
.001667 

.002400 
.002467 
.002567 
.008833 

.003467 

.003733 

.006667 

.010400 

.011033 

.011633 

.013067 

.015000 

.016333 

.017833 

.019667 

.023333 

.027700 

.031767 

.037167 

.043667 

.0533 

.0667 

.0900 

Inch. 
0. 

.000100 
.000238 
.000634 
.000338 
.000338 
.000634 
.000366 
.000367 
.000067 
.000100 
.000766 

.000134 

.000266 

.002934 

.003733 

.000633 

.000600 

.001434 

.001933 

.001333 

.001500 

.001834 

.003666 

.004367 

.004067 

.005400 

.006500 

.009633 

.0134 

.0233 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

Oenercd  summary. 

Tensile  strength  per  flquare  inch  of  original  section pounds..  118.060 

Elastic  limit  per  square  inch  of  original  section do...    71,000 

Elongation  per  incn  after  nipture inch..       .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...   .002467 

Reduction  in  diameter  at  point  of  rupture do. . .        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  st«m 

Character  of  broken  surface fine,  silky,  cup  shaped 

JKlongation  of  inch  sectlona »,li,''.^*,Ku 


BIFLE-BABBEL   STEEL,  .aO-GAXJBEB. 

No.  6068. 
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Marks,  A. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  lengthy  3". 


^ppUedkmda. 


TbiML 


inciL. 


fElonntlon 
per  mch. 


l.OOO 

&,ooo 

10,€X>0 
20,000 

ao.ooo 

40,000 
50,000 
60,000 
66,000 
67.000 
68,000 
69,000 
70.000 
71.000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88.O0O 
92,000 
96,000 
100.  OOO 
108,900 


O. 

.000100 
.000900 

.O0O667 
.001083 
.001867 
.001783 
.002167 
.002400 
.(XK2467 
.O10833 
.014667 
.O1S600 
.OZ1238 
.OZ2167 


.OSS6000 


.031000 

.086667 

.042838 

.0633 

.0667 

.0667 

.1600 


SncoeslTe 

elonntion 

perinch. 


0. 

.ogoiop 

.000200 
.000067 


.000884 


.000434 
.000238 
.000067 
.007866 
.004384 


.001788 
.000934 

.001666 

.002167 

.002488 

.002567 

.006667 

.006166 

.010467 

.0184 

.0200 

.0738 


Pennaneiit 
Bet 


JbiOL 


Snccealye 

pennanent 

■et 


Inch, 


Bemarki. 


Initial  loftd. 


ElwUc  limit. 


Tensile  strength. 


General  gummary. 
TMirfw#T«!BfftKT»er  aQTUire  indi  of  original  section pounds..  108,900 


flMflebiintpereapareliicli  of  original  section .do...    67,000 

5»I^ik»iStoclia«terrapmpe-...^.^.^..^.. inch.. 


.2233 


SSS»l£rtaeHxiii<leT  strain  at  elastic  limit do...  .002467 

toSSSSnlndisaBeteTatpointofniptnre................ do...       .135 

ftetoenoamsireaafter  rupture,  per  cent  of  original  section 46.2 

PoinaDdropture...... ^"'^ 'K.^  2?£!^ 

rbaactetoi  broken  sarface ^•^^"^^iH? 

Iki«Mkmof  InchaecUona ''.25*,''.29»,''.18 
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RIFLE-BABBEL   STEEL,  .30-GALIBEB. 

No.  6069. 


Marks,  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


Applied  loads. 

Elonsation 
per  Inch. 

Successive 
perlnch. 

Pennanent 
set. 

SuccesBiye 

permanent 

set 

Eemarka. 

ToUl. 

Per  square 
inch. 

Poundg. 
200 
1.000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
13.000 
13.200 
13.400 
13.600 
18.800 
14,000 

13,600 
13,800 
14,000 
14,200 
14,400 
14.800 
16.200 
16,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,810 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70.000 

68,000 
69.000 
70,000 
71.000 
72.000 
74.000 
76,000 
78,000 
80.000 
84.000 
88,000 
92,000 
96.000 
100,000 
104,000 
108,000 
112,000 
114,050 

Inch. 
0. 

.000100 
000800 
!000667 
.001000 
.001838 
.001667 

.002267 
.002300 
.002333 
.002833 
.002367 
.002467 

.006400 

.004000 

.005388 

.006167 

.008383 

.010333 

.014167 

.017338 

.019338 

.023167 

.027388 

.0333 

.0367 

.0433 

.0583 

.0633 

.0883 

.UOO 

Inch. 
0. 
.000100 

.000867 
.000333 
.000838 
.000334 
.000366 
.000234 
.000033 
.000033 
0. 
.000084 
.000100 

.000933 

.000600 

.001333 

.000834 

.002166 

.002000 

.003834 

.008166 

.002000 

.008834 

.004166 

.005967 

.003400 

.0066 

.0100 

.0100 

.0200 

.0267 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elaaticlimit 
LoadfelL 

Tensne  Btreoffth. 

■ 

Oenercd  summary. 

Tensile  strenirth  per  square  inch  of  original  section pounds..  114,060 

Elasticlimit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture Inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture, per  cent  of  original  section 48.3 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surface fine,  silky 

Elongatlon  of  Inch  sections <'J»»,*'.18,M0 


BIFLE-BABBEL   8TKEL,  .30-OALIBEB. 
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No.  6070. 


Marks,  A. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonntion 
per  inch. 

SncceBBiye 
elongation 
perinch. 

Permanent 
tet 

SacoeBsiye 

permanent 

set. 

Remarks. 

TotaL 

Fersqtiare 
inch. 

Jhnmdi, 
200 
1,000 
2,000 
4,000 
6.000 
8.000 

10,000 

Jhmnds. 
1.000 
6,000 
10.000 
20,000 
80,000 
40,000 
M  nm 

Inch, 
0. 
.000100 
.000333 

.001000 
.001367 
.001700 
.002088 
.002267 
.002300 
.002388 
.002367 
.002400 
.002488 

003800 
!006333 
.016600 
.017267 
.017500 
.017988 
.018400 
.019338 
.021000 
.023000 
.025000 
.027167 
.081667 
.087838 
.0467 
.0683 
.0667 
.0667 
.1488 

Inch. 
0. 

.000100 
.000283 
.000834 
.000688 
.000867 
.000838 
.000638 
.000234 
.000033 
.000083 
.000034 
.000083 
.000083 

.000867 
.006083 
.000167 
.000767 
.000233 
.000483 
.000467 
.000983 
.001667 
002000 
.002000 
.002167 
.004500 
.006666 
.008867 
.0066 
.0134 
.0200 
.0666 

Inch, 
0. 
0- 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

0. 

12,000            60^000 
13,000    1        65.000 
13,200            66,000 
13.400            67,000 
13.600             68.000 

13,800 
14.000 

13,000 

60,000 
70.000 

66,000 
66,000 
67,000 
68,000 
fio.ono 

13,200 

•    13,400 

!    13,600 

13,800 

14.000            70^  000 

14.200            71,000 

14.400            72,000 

14,800            74.000 

15,200 

76.000 
78,000 
80,000 
84,000 
88.000 
112,000 
96,000 
100,000 
104.000 
106,960 

16.600 
16.000 
16,800 
17,600 

18,400 

19,200 
20.000 
20,800 
21,390 

Qeneral  »ummary, 

Toulle  strength  per  square  Inch  of  original  section pounds..  106,960 

Btstie limit  per  Moare  inch  of  original  section do...    70,000 

Kloogation  per  inch  after  rupture inch..     .2000 

Qoogation  per  inch  under  strain  at  elastic  limit do...  .002488 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Heduetion  in  area  after  rupture,  per  cent  of  original  section 43.8 

PodtiaQof  rupture. r'.6  from  neck 

Cbancter  of  broken  surface flne,sUky 

Dongatloiiol  inehBectioxu ".12,  ".84*,  ".14 
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BIFLE-BABBEL   STEEL,  .dO-CALIBEB. 

Made  fbom  Bab. 
No.  6096. 


Marks,  78. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Sncoealye 
elonsation 
per  inch. 

Permanent 
set. 

SucceBBive 

permanent 

Bet 

Bemarka. 

Total. 

Per  square 
inch. 

per  Inch. 

200 
1,000 
2.000 

6,000 
8,000 
10,000 
12,000 
18,000 
13.200 
18,400 
18,600 
18.800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15.200 
15.400 
15.600 
16.800 
16.000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24.610 

P(Htnd$. 

1.000 

5.000 

10.000 

20,000 

80,000 

40,000 

60,000 

60,000 

65,000 

66,000 

67,000 

68.000 

69,000 

70,000 

71,000 

72,000 

78,000 

74,000 

75.000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112.000 

116,000 

120,000 

128,060 

IndL 
0. 

.000100 
.000888 
.000667 
.001088 
.001867 
.001783 
.002067 
.002267 
.002800 
.002388 
.002367 
.002400 
.002433 
.002467 
.002500 
.002567 
.002600 
.002638 
.011233 
.OU400 
.011900 
.012833 
.018088 
.014800 
.015838 
.019067 
.022833 
.026600 
.080267 
.084667 
.040688 
.0600 
.0600 
.0767 

Inch. 
0. 

.000100 
.000283 
.000334 
000366 
;000884 
.000366 
.000884 
.000200 
.000033 
.000033 
.000034 
.000088 
.000088 
.000034 
.000088 
.000067 
.000088 
.000088 
.008600 
.000167 
.000500 
.000433 
.000700 
.001267 
.001533 
.008234 
.008766 
.008767 
.003667 
.004400 
.005666 
.009667 
.0100 
.0167 

IndL 
0. 
0. 

IndL 
0. 

Initial  load. 

Elasticlimit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  128,060 

Elastic  limit  per  square  inch  of  original  section do...    75.000 

Elongation  per  inch  after  rupture inch..     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002638 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  the  center 

Elongation  of  Inch  eections 'UO, 'M8,"22^ 


BIFI^S-BABREL   STEEL,   .aO-OALIBEB.  175 

Fbom  Birrr  of   Babbels,  Heated  in  New  Fubnage  and  Rolled. 

No.  6097. 
Marks,  78. 
Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loMta. 

EloDgation 
permch. 

SnoceflEdTe 
elongation 
per  inch. 

Permanent 
set 

BnooeMiTe 

permanent 

set 

Remarks. 

TouL  p«ygg;»" 

Amncb. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 

iVmndf. 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
50.000 

Inch. 
0. 

.000188 
.000888 

.000667 
.001000 
.001367 
.001788 
.002100 
.002167 
.002238 
.002267 
.002388 
.006600 
009000 
.009700 
.010067 
.010667 
.011333 
.012700 
.014000 
.016667 
.017000 
.018700 
.022000 
.025400 
.028967 
.083700 
.089000 
.0467 
.0567 
.0667 
.1167 

Inch. 
0. 

.000188 
.000200 
.000884 
.000883 
.000867 
.000866 
.000867 
.000067 
.000066 
.000084 
.000066 
.006167 
.000600 
.000700 
.000867 
.000600 
.000666 
.001367 
.001300 
.001667 
.001333 
.001700 
.008300 
.008400 
.008667 
.004733 
.006SOO 
.0077 
.0100 
.0100 
.0500 

Inch. 

a 

0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tmudle  strength. 

0. 

12,000            60.000 

12,200 
12,400 
12.600 
12,800 
18,000 
18,200 
U.400 
13,600 
18,800 
14,000 

61.000 

62,000 

63,000 

64,000 

66,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76.000 

78,000 

80.000 

84.000 

88,000 

92,000 

96,000 

100,000 

104,000 

108.000 

112,000 

U6,000 

1     14,400 

14.800 

1&.20O 
16,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
28,200 

Oeneral  gummary, 

TeDsOe  itrangth  per  square  inch  of  original  section ponnds..  116,000 

BlasCic  Umit  per  sqnare  inch  of  original  section do...    64,000 

Eloiigatlon  per  inch  after  mptare inch..      .1400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002338 

Redaction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture, per  cent  of  original  section 27.4 

Position  of  rupture ".75  from  neck 

Cliaraeter  of  broken  surface silky,  interspeised  with  fine  granulation,  radiating  from  the  center 

XloogatloD  of  inch  sections ''.28«,  ".U,  »  08 
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BIFLE-BAHREL   STEEL,   .30-OALIBEB. 
No.  6098, 


Marks,  78  . 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Guuged  length,  3". 


AppUed  loads. 

Elongation 
per  Inch. 

Socceasiye 

elongation 

perlnch. 

Permanent 
aet 

Snooenlye 
permanent 

set 

Remarka. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,820 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96.000 
100.000 
104,000 
106,000 
112,000 
114,100 

Inch, 
0. 
.000133 
.000300 
.000667 
.001000 
.001333 
.001700 

.002100 
.002167 

.002267 

.002333 

.009667 

.010600 

.011200 

.011667 

.012833 

.014167 

.016500 

.017467 

.018hte 

.022738 

.026667 

.080667 

.035667 

.041383 

.0500 

.0633 

.0833 

Inch. 
0. 

.000188 
.000167 
.000367 
.000333 
000883 
.000367 

.000067 
.000067 
.000066 
.000034 
.000066 
0. 
.007334 
.000983 
.000600 
.000467 
.001166 
.001334 

.000967 

.001366 

.003900 

.003934 

.004000 

.005000 

.005666 

.008667 

.0133 

.02U0 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

0. 

OtJieral  summary. 


Tensile  strength  per  square  inch  of  original  section poimds..  114»ltX> 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..      .1333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002333 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Pofdtion  of  rupture '.8  from  neck 

Character  of  broken  surface silky,  intecq>erBed  Mth  finegnuaulation 

Elongation  of  inch  sections '.21*, ''.12,''.07 


BIFLE-BARBEL  STEEL,  .dO-OALIBEB. 
^o.  6099. 
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Marks,  B  O  R. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  lOBdfl. 


Total. 


Persqpaie 
incK 


Eloncatlon 
permch. 


BacoeasiTe 

elonxatloii 

permch. 


Pennanent 
set. 


SucoeasiTe 

pennanent 

set 


Remarks. 


Pounda. 

200 

1,000 

2,000 

4,000 

6.000 

8.000 

10,000 

12,000 

14.000 

16.000 

18,000 

20.000 

20,200 

20,400 

20,600 

20,800 

21.200 

21.600 

22.000 

22,400 

23,200 

24,000 

21,800 

25,110 


Pimnda. 

1,000 

5,000 

10,000 

20,000 

ao.ooo 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

101,000 

102,000 

108,000 

104. 000 

106,000 

106,000 

110,000 

112,000 

116,000 

120.000 

124,000 

126,500 


Inch. 

a 

.000100 


.000600 
.0009S3 

.001800 
.001688 
.001967 
.002300 


Inch. 


.000100 
.000200 


Inch. 
0. 
0. 


Inch. 


Initial  load. 


.000633 

.000667 
.000683 


.006867 
.025100 
.026067 


.081883 
.084600 
.037388 
.0467 


.000688 
.000683 

.000667 
.000888 
.000064 

I  .021788 
.000967 
.000666 

.002400 
.002600 
.002667 


Elastic  limit 


.009867 

.0188 

.0288 


Tensile  strength. 


General  9ummary. 

Tenidle  strength  per  square  inch  of  original  section pounds..  125,560 

EknUc  limit  per  rauare  inch  of  original  section do...  101,000 

Elongfttion  per  Incn  after  rupture inch..     .1633 

Ekingation  per  Inch  under  strain  at  elastic  limit do...  .003367 

Reduction  In  diameter  at  point  of  rupture do...       .096 

Redaction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Fwdtion  of  rupture 1".21  from  neck 

OhAnoter  of  broken  surface fine  silky,  cup-shaped,  serrated  surface 

Elonsation  of  inch  sections ".09, 'M9*,  ".21* 

H.  Doc.  300 12 
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RliXE-BAREEL   STEEL,   .30-OALIBER. 

No.  6100. 


Marks,  B  <>  R. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Bucceesiye 
elongation 
perinch. 

Permanent 
set. 

Succeflslve 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20.000 
20,200 
20,400 
20,600 
20,800 

19,200 
19,400 
19,600 
19,800 
20,000 
20,200 
20,400 
20,600 
20,800 
21,200 
21,600 
22,000 
22,400 
23,200 
24,000 
24,800 
25,460 

POUTUiS. 

1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
90,000 
100,000 
101,000 
102.000 
103,000 
104,000 

96,000 
97,000 
98,000 
99.000 
100,000 
101.000 
102,000 
103.000 
104,000 
106.000 
108,000 
110,000 
112,000 
116,000 
120,000 
124,000 
127,300 

Inch, 
0. 

.000188 
.000383 
.000667 
.001000 
.001333 
.001667 
.002000 
.002333 
.002667 
.003000 
.003333 
.003367 
.003400 
.003433 
.004500 

.006033 

.010700 

.013667 

.020000 

.020600 

.021100 

.021600 

.022667 

.023333 

.025667 

.027667 

.030000 

.034000 

.040000 

.0500 

.0633 

.1033 

Inch, 
0. 

.000183 
.000200 
.000834 

.000333 
.000834 
.000333 
.000383 
.000334 
.000338 
.000388 
.000034 
.000083 
.000033 
.001067 

.000533 

.005667 

.002967 

.006333 

.000600 

.000500 

.000500 

.001067 

.000666 

.002334 

.002000 

.002333 

.OMOOO 

.006000 

.0100 

.0133 

.0400 

Inch, 
0. 
0. 

Inch. 
0. 

Initlallood. 

0. 

Elastic  limit. 
Txxid  fell. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  127,300 

Elastic  limit  per  square  inch  of  original  section do...  108,000 

Elongation  per  incn  after  rupture inch..      .1600 

Elongation  perinch  under  strain  at  elastic  limit do...  .008433 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface fine  silky,  cup-ahaped 

Elongation  of  inch  sections ".07,  ".11,  ".27* 


BIFLE-BARREL   STEEL,   .90-OALIBEB. 
No.  610L 
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MtakB.BtSiIL 

SecdoDal  area,  .20  square  inch. 
Gauged  length,  3'\ 


f 


ApfOied  loads. 


iooo 

lOQO 

^WO 

,  M.O0O 

12,000 

I  18,0)0 
I  18,00a 
»,«10/ 

/-l'^/  m,ooo 

I    1C2,000 
^ 3^.M  I    lOBfOOO 


PomntU. 
1,000 
6,000 
10,000 
2D.  000 
30,000 
40,000 
SO,  000 
60.000 
70.000 
80,000 
90,000 

mooo 


L 
.000100 


.000067 
.OOXOOO 
.001333 
.001007 

.ooaooo 


.002007 


.009400 


9^000 
97,000 
9B,000 
9»,000 
100,000 
101,000 
102,000 
104,000 
1(|&,000 
10B,OOO 
110,000 
U6,000 
13D,OQO 
124,000 
126. 360 


.000407 

.OO4608 

.006833 

.010607 

.OiaC67 

.OS23407 

.0!£4107 

.024500 

.02Sa07 

.027000 

.0296^ 

.oseeoo 

.042067 
.062333 
.0700 
.1083 


SaccenlTe 

donAtioio 

perlnch. 


ImA. 
K 
.000100 


.000884 
.000888 
.000688 


.000884 
.000888 

.000807 
.000088 
.000083 
.000084 

.001066 
.000800 

.006884 

.ooaooo 

.010800 
.000700 
.000338 

.000767 
.001783 


.006067 
.006067 


.017667 


Peimanent 
set 


Inch. 
0. 
0. 


SacoeariTe 
permaneDt 

set 


Indi. 


Benuurki. 


Initial  load. 


Elastic  limit. 
LoadfelL 


Tensile  atiengtlL. 


General  summary. 

TMMfWitMnvtKYiersaiiaxeiiicli  of  original  section pounds..  126,850 

T^^^wSbiocli  of  origtia  section !7..  do...  108  000 

iSSL^SteSS^fter  mptuTO inch..     .1500 

uSSSSaSaiMneteratpolntof  niptuie.  do...       J^06 

S^^Vn area  after  rapture,  per  cent  of  original  section 87.1 

C^neVerol  w>^enflnTfaoe line  sillnr,  cup  shaped 

^Ba^S^otinctiwcOoiw '%M,<VD,''M* 
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BIFLE'BABBEL   STEEL,   .  dO-GALIBEB. 


No.  6102. 
Marks,  B  O  W. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBive 
perlncli. 

Permanent 
set. 

SucceasiTe 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
17,200 
17,400 

16,400 
16,600 
16,800 
17,000 
17,200 
17,600 
18,000 
19,200 
20,000 
20,800 
21,600 
22,210 

Pmindt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
86,000 
87,000 

82,000 
83,000 
84,000 
86,000 
86,000 
88,000 
90,000 
96,000 
100,000 
104,000 
106,000 
111,050 

Inch, 
0. 
.000100 
.000300 
.000633 
.000967 
.001800 
.001633 
.001967 
.002800 
.002633 
.002800 
.002833 

.004333 

.014167 

.019000 

.020000 

.020567 

.021833 

.025333 

.032500 

.042667 

.062667 

.0767 

.1200 

Inch. 
0. 

.000100 
.000200 
.000338 
.000884 
.000338 
.000333 
.000334 
.000333 
.000333 
.000167 
.000033 

.001600 
.009834 
.004833 
.001000 
.000667 
.001266 
.003600 
.007167 
.010167 
.010000 
.024033 
.0438 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  toad.                        ' 

' 

Elastic  limit 
Load  fell. 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  111,060 

Elastic  limit  per  square  inch  of  original  section do. . .    K7. 000 

Elongation  per  inch  after  rupture inch..      .is*r7 

Elongation  per  inch  under  strain  at  elastic  limit do...  .  002k>3 

Reduction  in  diameter  at  point  of  rupture do. . .        .  1 :35 

Reduction  in  area  after  rupture,  per  cent  of  original  section 4a  2 

Position  of  rupture l".07froni  neck 

Character  of  hroken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".29», 'M6, '^.U 


BTPLE-BAHBEL    STESL,  •  30-OALIBEB. 
No.  6103, 
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Marks,  B  <>  W. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


;   Appu« 

Total. 

Mllaadii. 

Per  square 
inch. 

Elongation 
perinch. 

Succeasiye 
elongation 
perinch. 

Permanent 
set. 

SnccesBlye 
set. 

BemarkB. 

Pounds. 

200 

1      1.000 

2,000 

I^mndB. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
70,000 
80.000 
85,000 
86,000 
87,000 

81,000 
82,000 
i«.Qno 

Inch. 
0. 
.000100 

.ooosoo 

.000667 
.001000 
.001867 
.001700 
.002000 
.002333 
.002700 
.002867 
.002900 
.002933 

.004267 

.010000 

.016000 

.016667 

.017267 

.018000 

.020000 

.022500 

.024667 

.081400 

.038833 

.045000 

.0633 

.0933 

Inch, 
0. 
.000100 
.000200 
.000367 
.000383 
.000367 
.000383 
.000900 
.000633 
.000867 
.000167 
.000083 
.000083 

.001334 
.005733 
.006000 
.000667 
.000600 
.000733 

.002500 

.002167 

.006733 

.007433 

.006167 

.0183 

.0900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Load  fell. 

Tensile  strength. 

4,000 
6.000 

g  000 

10,000 
12,000 
14.000 
'    16,000 
17,000 
17  200 

0. 

17,400 

16,200 
16,400 
16,600 

16  800             ftd.QOD 

niooo 

'    17  200 

85,000 
86,000 
88,000 
90,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112,560 

17.600 

;    18.000 

1    lt<,400 

1    19,200 

20.000 

20  800 

2i.eoo 

22,  «0 
22,510 

Oeneral  summary. 

Tensile  strength  persqnare  inch  of  original  section pounds..  112,560 

EUstic  limit  persquare  inch  of  original  section do...    87,000 

EloDj^tion  per  inch  after  rupture inch..      .1738 

Eloiijj^tion  perinch  under  strain  at  elastic  limit do...  .002933 

RMluctionin  diameterat  point  of  rupture do...       .115 

Redaction  in  area  after  rupture,  per  cent  of  original  section 40.3 

INvition  of  rupture 1".4  from  neck 

Huiracter  of  broken  surface fine  silky,  cup  shaped 

EloDgationofinchsectioDs ''.10/.29*,^18 
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BI£L£-BABB£L   STEEL,   .dO-OALIBEB. 
No.  6104. 


Marks,  B  *  W. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3" 


ElOOAtiOIl 

per  inch. 

SaooeailTe 
elongation 
per  inch. 

Permanent 
set 

SncoeMlTe 

pennanent 

set. 

RMnarkw, 

Total. 

PerequAie 

FoundM. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
17,000 

16,400 
16,600 
16,800 
17,200 
17,600 
18,000 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,510 

Pcmnd». 

5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 
85,000 

82,000 
83,000 
84,000 
86.000 
88,000 
90.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112,550 

Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001388 
.001667 
.002000 
.002367 
.002700 
.002900 

.004333 
.005600 

.012338 

.020667 

.021767 

.023000 

.026333 

.063167 

.040000 

.048000 

.0667 

.1000 

Inch. 
0. 

.000100 
.000288 
.000334 
.000838 
.000338 
.000334 
.000333 
.000867 
.000338 
.000200 

.001438 

.001167 

.006883 

.006234 

.OOUOO 

.001233 

.003333 

.006834 

.006833 

.008000 

.0187 

.0888 

/fieft. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  fell. 

Tensile  Btrength. 

0. 

Oeneral  8U7nmary. 

Tensile  strength,  per  square  inch  of  original  section pounds..  112,550 

Elastic  limit,  per  square  inch  of  original  section do...    85,000 

Elongation  per  inch  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002900 

Reduction  in  diameter  at  point  of  rupture do...       .0^ 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture 1*'.20  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections '.U,'^.22*,''.2D* 


RIFLK-BARREL   STEEL.   .30-CALIBER. 

End  of  Bar  before  Rolling. 
No.  6123. 
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Marks,  79  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  in^h. 

Gauged  length,  3". 


Applied  Idwta. 

Elongation 
peruich. 

Succeaedve 
elongation 
permch. 

SuccefBive 

Remarks. 

;to«i.  p«,x" 

PermMient  permanent 
^^       1       set. 

HmmSg.  (    JfHindt, 

300    1         1,000 

1     1  000             It  000 

Inch. 
0. 
nnniflo 

Inch. 
0. 

.000100 
.000233 
.000334 
.000366 
.0UU334 
.000866 
.UUU334 
.000333 

Inch, 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit. 
T.oad  fell. 

Tenaile  strength. 

'     2,000 

10,000          .000883 
20.000          .000667 

90,000        .ooiofita 

4,000 

6.000 

KOOO 

40,000 
60,000 
60,000 
69.000 

.001367 
.001733 
.002067 
.002400 

10  lOO 

0. 

'    12.000 

13,800 

1   13.000           65,000 
1:5,200           66,000 
13,400           CT,000 

i    UfiDO    1        68,000 
14.000           70,000 
14.400    1        72,000 
15.200    1       76,000 

.003667    1       .001267 

.005383 
.008500 

.009300 

.010100 

.011433 

.014000 

.017500 

.021000 

.024000 

.028500 

.083000 

.088833 

.044333 

.0667 

.0700 

.001666 
.008167 
.000800 
.000800 
.001333 
.002567 
.003500 
.003500 
.003000 
.004500 
.004500 
.005833 
.005500 
.012367 
.0133 

16,000    1       80,000 
\&,m    1       84,000 
17,300    ,       88,000 

;   Its.lOO    1        92,000 
19,200    1       96,000 

,   20,000    1      100,000 
20J«0    ,      104,000 
B.GOO         108,000 

22,400         112,000 
23.060         llft.fiOO 



Oeneral  eummary. 

Tnisfle strength  per  iqnAre  inch  of  original  section pounds..  115,800 

Ba^io  limit  per  square  inch  of  original  section do...    69,000 

rtfinimtlon  per  inch  after  rupture inch..      .2000 

Bongation  per  inch  under  strain  at  elastlclimlt do...  .002400 

RninctioD  in  diameter  at  point  of  rupture do...       .156 

R<5hctioD  in  area  after  rupture,  per  cent  of  original  section 51.9 

^•atirin  of  rapture at  middle  of  stem 

CtuTwter  of  broken  surf  ace fine,  silky 

Boagtdfin  gf  Inch  aectiong ",18.  ".35*.  ^.12 
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RIFLE-BARREL   STEEL,   .30-CALIBER, 

£nd  OB'  Bar  after  Rolling. 
No.  6124. 


Marks,  79  E  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

perlnch. 

Succeaslve 
eIonfi:atlon 
perlnch. 

Succesaive 

Remarks. 

Total. 

Per  square 
Inch. 

Permanent  pennanent 
^^       1        set. 

Pounds. 
200 
1,000 
2,000 
.4,000 
6,000 
8,000 
10,000 
10,800 

10,200 
10,400 
10,600 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14.400 
15.200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
40,000 
60,000 
64,000 

51,000 
52,000 
58,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 

Inch. 
0. 
.000133 
.000333 
.000700 
.001033 
.001400 
.001767 
.001900 

.003600 
.004333 
.005167 
.007933 
.009000 
.010333 
.011600 
.014933 
.017500 
.020333 
.024000 
.028333 
.032500 
.038333 
.045333 
.051667 
.069833 
.1183 

Inch. 
0. 

.000183 
.000200 
.000367 
.000333 
.000367 
.000367 
.000138 

.001700 
.000733 
.000634 
.002766 
.001067 
.001333 
.001167 
.008433 
.002567 
.002833 
.003667 
.004333 
.004167 
.005833 
.007000 
.009334 
.014666 
.043967 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  hmit 
Load  fell. 

Tensile  strength. 

0. 





General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,000 

Elastic  limit  per  square  inch  of  original  section do...    M,000 

Elongation  i>er  incn  after  rupture inch. .      .  18:a 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0O1900 

Reduction  in  diameter  at  point  of  rupture do...        .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture l.*19  from  neck 

Character  of  broken  surface fine  silky 

ElongaUonofinchsectlona «'J2,«».a*>,«'.19» 


bifle-barbel  steel,  .30-oalibeb. 

Middle  of  Bab  befobe  Rolling. 

No.  6125. 
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Marks,  79  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Elongation 
per  inch. 


Succenlye 
elongation 
per  inch. 


Permanent 
■et. 


SacceniTe 
permanent 


P^fwi|flr«- 


12,600 

12.  m 

13.300 
13,00 
14,J00 
U.400 
15.-200 
16.000 
16.800 
17,600 
R«0 
19.200 
20.000 
3).  800 
21.600 
22,100 
2S,010 


63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
115,050 


Inek, 
0. 

.000100 
.000233 
.000367 
.000883 
.000834 
.000866 
.000867 


IndL 
0. 
0. 


Jfieft. 


.006883 

.006267 
.009838 
.010567 
.012000 
.014667 
.018000 
.021000 
.024600  I 


.001033 
.000467 
.001988 
.002434 
.001066 
.001234 
.001438 
.002667 


Initial  load. 


Elastic  limit 
Load  fell. 


.083000 
.088000 

.045000 
.054888 
.0767 


.008000 

.003600 
.008733 
.004667 
.006000 


.009338 
.022867 


Tendle  strength. 


Oeneral  mmmary. 

Tei»il«  itmigth  per  sqnare  inch  of  original  section pounds..  116,060 

ElaAic  limit  per  sqoare  inch  of  original  section do...    68,000 

Il'^iif&tion  per  inch  after  rupture inch..      .1900 

Eongation  per  inch  under  strain  at  elastic  limit do...  .002400 

K«<liKtic«  in  diameter  at  point  of  rupture do...       .135 

|c<lwtkMi  In  area  after  rupture, per  cent  of  original  section 46.2 

PuKUon  of  rupture IM  from  neck 

Chancterof  broken  surface flue  silky 

QcH)«iUkni  of  inch  sections «'.16,«'.80»,«11 
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rifle-babbel  steel,  .30-caliber. 

Middle  of  Bar  after  Bolling. 

No.  6126. 


Marks,  79  M  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

I>erlnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total 

Per  square 
Inch. 

Ftmnds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
16,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
21,020 

Pounds. 
1,000 
6,000 
10,000 
20,000 
90,000 
40,000 
60,000 
66.000 
66,000 

62,000 
68,000 
64,000 
56,000 
66,000 
68,000 
60,000 
&1,000 
68.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
106,100 

Inch. 
0. 

.000183 
.000333 
.000667 
.001033 
.001367 
.001700 
.001900 
.002667 

.003267 
.003667 
.005733 
.006600 

Inch. 
0. 

.000138 
.000200 
.000334 
.000366 
.000334 

.ooo:»3 

.000200 
.000767 

.000600 
.000100 
.002066 
-OOOHfi? 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elasticlimit 
Load  fell. 

Tensile  strength. 

.000033 

.000083 

.009000    1      .002400 
.010333    ,      .001333 
.011067    1      .000734 
.0139(^7          .002900 
.017333    ,      .003366 
.020000     '       -002667 

.024000 
.O2HO0O 
.032H33 
.088167 
.044667 
.063333 
.069000 

.OWOOO 
.004000 
.004833 
.005334 
.006500 
.008666 
.015667 

Oeneral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    105,100 

ElaKticlimit  per  square  inch  of  original  section do...      66.  WW 

Elongation  per  inch  after  rupture inch..        .  IKK) 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00iy<«i> 

Reduction  in  diameter  at  point  of  rupture do...         .  12.> 

Reduction  in  area  after  rupture,  per  cent  of  original  section 4S.3 

Position  of  rupture l''.6from  ne<»k 

Character  of  broken  surface silky 

Elongation  of  inch  Bections «'ao,^3l^M3 


SIFLE-BARREL   STEEL,  .  30-CAIiIBEB. 
No.  6165. 
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Marks,  A.  E.  1. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'\ 


I 

1      Applied  loMlc 

EloDcation 
permcli. 

Sncoeariye 

elongation 

perinch. 

Pennanent 
Bet. 

Sacoeniye 
set 

Tf^yfk^xVw. 

ToUL 

Per  sqiuure 
inch. 

20O 

1,000 
2,000 
4,000 
6.000 

8,000 
10.000 
12,000 
13,000 

1,000 

5,000 

10,000 

20,000 

30,000 

40.000 

50,000 

60.000 

65,000 

70,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84,000 

86,000 

88,000 

92,000 

96,000 

100.000 

IM.OOO 

lOS.OOO 

112,000 

116,000 

1»  .000 

Inch, 

a 

.000188 
.000883 

.000667 
.001000 
.001333 
.001700 
.002000 
.002200 
.002867 
002600 
.002783 
.010688 
.011088 
.0U367 
.012000 
.013600 
.015063 
.016167 
.017767 
.021667 
.024700 
.029100 
.038000 
.087833 
.043667 
.051167 
.061667 
.0900 

Inch. 
0. 

.000133 
000200 
!000834 
.000888 
.000888 
.000867 
.000900 
.000200 
.000167 
.000283 
.000183 
.007900 
.000400 
.000834 
.000633 
.001600 
.001433 
.001134 
.001600 
.003900 
.003083 
.004400 
.008900 
.004838 
.005834 
.007500 
.010600 
.028833 

Inch. 
0. 
0. 

IndL 
0. 

IniUalload. 
Elastic  limit 

Tensile  strength. 

.000083 

.000083 

14.000 

1    15.000 

15.200 

1    15,400 

15,600 

'  lisoo 

16.000 

16.400 

16,  »0 

17.  .300 
17.600 

1    ]t<,400 

1    19.200 

1    20,000 

1    30,800 

1    21.600 



22.400 

23,200 

24,000 

24,800          124.000 

25,  UO    '       12&.ffi0 

1 

OenercU  gummary, 

Ttoine strength  per  fqnaie  Inch  of  original  section pounds..  125,660 

Butic  limit  per  Bonare  inch  of  original  section do...    75,000 

Eknurstion  per  inch  after  rupture Inch..     .1667 

CongatioD  per  inch  under  strain  at  elastic  limit do...  .002600 

Seduction  in  diameter  at  point  of  rupture do...       .075 

Seduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

PoatioDof  rupture at  middle  of  stem 

rhsiaeter  of  broken  surface silky,  intenpened  with  fine  granulation 

QoDcatkmofinchflectioQB ".if,  ".24*.  ".12 
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RIFLE-BARREL   STEEL,  .dO-OALIBER. 

No.  6166. 


Marks,  A-E-2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

Saccessiye 
elongation 
perlnch. 

set. 

Succeniye 

permanent 

set. 

Remarks. 

Totol. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
15,000 
15,200 

15,400 

15,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
76,000 
76,000 

77,000 
78.000 

Inch. 
0. 

.000183 
.000833 

.000667 
.001000 
.001883 
.001667 
.002U33 
.002367 
.002600 
.002633 
/  .002667 
1   .013933 
.014400 
.016383 
.019167 
.023400 
.028333 
.031600 
.036667 
.042600 
.050000 
.061000 
.0633 
.1338 

Inch. 
0. 

.000183 
.000200 
.000334 
.000833 
.000833 
.000334 
.000366 
.000834 
.000233 
.000033 
.000034 
.011266 
.000467 
.001983 
.002834 
.004233 
.004983 
.003267 
.005067 
.006833 
.007500 
.011000 
.0228 
.0600 

Inch. 
0. 
0. 

/fieft. 
0. 

Initial  load. 
Elastic  limit. 

0. 

16,000    1        80.000 
16, 800    r       84.  nnn 

17,600 
18.400 
19,200 
20,000 
20,800 
21,600 

88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
118,600 

22,400 

23,200 

23,700 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  US.fiOO 

Elastic  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  incti  after  rupture inch..      .2033 

Elongation  perlnch  under  strain  at  elastic  limit do...  .002ti(>7 

Reduction  in  diameter  at  point  of  rupture do. . .        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

PoHi tion  of  rupture at  middle  of  stem 

Character  of  broken  surface line  silky 

Elongation  of  inch  sections ".18,  ■'.34*  ".14 


RIFLE-BARBEL   STEEL,   .30-OALIBEB. 
No.  6167. 
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Marks,  A-M-1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loadK. 

Elongation 
per  Inch. 

Saocessiye 

elongation 

perlnch. 

set 

Sncceaiye 

permanent 

set. 

Remarka 

ToUl. 

Per  square 
inch. 

200 

1. 000 

2,000 

4.000 

6,000 

8,000 

10.000 

12,000 

14,000 

15,200 

15,400 

15.600 

15,800 

16.000 

16.400 

16,800 

17,600 

18,400 

19.200 

20.000 

20.800 

21.600 

22.400 

23.200 

23.420 

Poundt. 

1.000 

5,000 

10.000 

20.000 

90,000 

40,000 

50.000 

60,000 

70,000 

76,000 

77,000 

78,000 

79,000 

80.000 

82,000 

84,000 

88.000 

92,000 

96.000 

100.000 

104.000 

108.000 

112.000 

116.000 

117,100 

Inch. 
0. 
.000183 
.000638 
.000667 
.001000 
.001833 
.001667 
.002083 
.002867 
.002688 
.014500 
.015833 
.016000 
.017000 
.018833 
.020267 
024600 

IndL 
0. 

.000133 
.000200 
.000834 
.000383 
.000383 
.000634 
.000366 

.000266 
.011867 
.000683 

.000667 
.001000 
.001333 
.001984 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loMl. 
ElasUc  limit 

Tensile  strength. 

0. 

.028333          .008783 
032667    <       rvuxu 

.087500 

.044000 

.053000 

.064833 

.0900 

.1800 

.004838 
.006500 
.009000 
.011883 
.025167 
.0400 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  117,100 

Elasticlimit  per  square  inch  of  original  section do...    76,000 

Elongation  per  Inch  after  rupture Inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit '. do...  .002633 

Reduction  iu  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  percentof  original  section 46.2 

Position  of  rupture l."5  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".14.  ".32*,  ".12 
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RIFLE-BABBEL   STEEL,   .30-OALIBEB 


No.  6168. 


Marks,  A-M-2. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

(jauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succeasive 
elongation 
perinch. 

Permanent 
set. 

SncoeniTe 
set 

RffmarVii, 

Total. 

Per  square 
inch. 

PouruU. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

14,000 

15,000 

16,200 

15,400 

15,600 

16,800 

16,000 

16,400 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

23.200 

24,000 

24,800 

24,910 

Poundt. 

1,000 

5,000 

10,000 

20,000 

90,000 

40,000 

50,000 

60.000 

70.000 

76,000 

76,000 

77,000 

78.000 

79,000 

80,000 

82,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104,000 

108,000 

112,000 

116.000 

120,000 

124.000 

124.560 

InefL 
0. 
.000100 
.000338 
.000667 
.001000 
.001333 
.001700 
.002083 
.002400 
.002667 
.009667 
.010667 
.011167 
.011467 
.012383 
.013500 
.015100 
.018333 
.021467 
.025000 
.028500 
.032833 
.038000 
.041000 
.062500 
.064000 
.0967 
.1067 

Inch. 
0. 

.000100 
.000283 
.000334 
.000333 
.000833 
.000367 
.000833 
.000367 
.000267 
.007000 
.001000 
.000600 
.000800 
.000866 
.001167 
.001600 
.003233 
.003134 
.003533 
.003500 
.001333 
.005167 
.006000 
.008500 
.011500 
.0327 
.0100 

Inch. 
0. 

Inch. 
0. 

Inltlalload. 
Elastic  limit. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  124.560 

£la.sticllmit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch..      .1400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002667 

Reduction  in  diameter  at  point  of  rupture do...        .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture l.'^from  neck 

Character  of  broken  surface fine  granular,  radiating  from  the  center 

Elongation  of  inch  sections *14,M7»,*U 


RIFLE-BARREL    STEEL,   .30-CALIBER. 
No.  6159. 
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Marks,  A  R  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  S". 


Applied  loftds. 


Total. 


P&aiuU. 
200 
1,000 
2.000 
4,000 
6.000 
S^OOO 
10,000 
12,000 
14,000 
14,300 
14.400 
14.600 
14,800 
15,000 
15,200 
15,600 
16,000 
16.400 
16,800 
17,e«) 
1A.400 
19.200 
20.000 
2D,  800 
21.600 

22,  «0 


Persqnare 
Inch. 


Pounds. 
1,000 
5,000 
10.000 
20.000 
30.000 
40,000 
50,000 
60,000 
70,000 
71,000 
72.000 
73,000 
74,000 
76,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88.000 
92.000 
96,000 
100,000 
104,000 
108,000 

112,000  < 


ElonsatioD 
per  mch. 


Inch. 
0. 
.000100 


.000667 
.001000 
.0013S3 
.001667 
.002000 


.002400 
.W24SS 
.018667 
.019000 
.019267 
.019500 
.021067 
.022667 
.025000 
.026667 
.081667 
.086667 
.012500 


.076667 

.1200 

.1438 


Snccenive 
elongation 
per  inch. 


Inek. 
0. 

.000100 
.000233 
.000834 


.000633 
.000067 
.000033 
.016234 


.000267 


.001667 
.001600 
.002333 
.001667 
.005000 
.005000 
.006833 
.007833 
.009000 
.017334 
.043333 
.0288 


Permanent 
set. 


Inch. 


SnccesBiye 

permanent 

set. 


Inch. 


Remarks. 


InlUal. 


ElasUc  limit 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  Bqnare  inch  of  original  section pounds. .  112, 000 

i3Agtic  limit  per  square  inch  of  original  section do . . .    72, 000 

Q<.«igatloQ  per  inen  after  rupture inch..      .1867 

Er»ngatioii  per  inch  under  strain  at  elastic  limit do. . .  .  002433 

Rciiuction  in  diameter  at  point  of  rupture do . . .       .115 

Rtidoedon  in  area  af t«r  rupture,  per  cent  of  original  section 40. 3 

h«itkm  of  rupture 1".6  from  neck 

rb&racter  of  broken  surface fine  silky 

EOTg&tkinofinchaectlonB ''.14,".31*,".ll 
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RIFLE-BARREL   STEEL,  .30-OALIBER. 


No.  6160. 
Marks,  A.  B-2 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  8". 


AppUed  loads. 

perlncb. 

SaccesslTe 

elongation 

per  inch. 

Pennanent 
set 

Successive 

pennanent 

set. 

Total. 

Per  square 
Inch. 

Remarks. 

Pound*. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

12,800 

18,000 

18,200 

18,600 

14,000 

14,400 

15,200 

16,000 

16,800 

17.600 

18.400 

19,200 

20,000 

20,800 

21,600 

21,910 

Founds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40.000 

60,000 

60.000 

61.000 

62,000 

63,000 

64,000 

65.000 

66.000 

68,000 

70,000 

72,000 

76.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

109,660 

Inch. 

.odoiss 

.000838 

.000667 
.001000 
.001367 
.001700 
.002033 

Inch. 
0. 
.000183 
.000200 
.000884 
.000383 
.000367 
.000833 
.000333 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit 

Tensile  strength. 

0. 

.002067    1      .066034 
.002100    '     -Qonnm 

.010333 
.010800 
.011267 
.011700 
.018667 
.016000 
.016600 
.020167 
.024200 
.027667 
.062967 
.038100 
.044833 
.063000 
.066000 
.0900 

.006238 
.000467 
.000467 
.000438 
.001867 
.001483 
.001600 
.008567 
.004083 
.008467 
.006800 
.005133 
.006283 
.006667 
.013000 
.0240 

Oenercd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  I09..'id0 

Elastic  limit  per  square  inch  of  original  section do...    (i2,000 

Elongation  per  inch  after  rupture inch..      .  I70u 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  In  diameter  at  point  of  rupture do...        .105 

Reduction  in  area  after  rupture,  percent  of  original  section iil.l 

Position  of  rupture ".85  from  mnk 

Character  of  broken  surface flnepilky 

Elongation  of  inch  sections ".10,  ".IS,  ".28* 


RIFLE-BAEREL   STEEL,  .30-CALIBER. 
No.  6262. 
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Marks,  78  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadii. 


Total. 


Persqu&re 


squa 
ach. 


inc; 


Elongation 
per  inch. 


Successive  I  i>„_^o„^,,,  Siiccewive 
eloneaiion !  ^«™"«"^  permanent 
per  inch.  I        ^^'        \       set. 


KemarkM. 


Pounds, 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
14,200 
14.400 
14,000 
14.800 
15,000 
15,200 
15,400 
15,600 
16,000 
16,400 
16.800 
17,200 
17,600 
18,400 
19.200 
20,000 
20,800 
21.600 
22,400 
23,200 
24,000 
24,800 
25,600 
26.710 


Pounds. 

1,000 

5.000 

10.000 

20,000 

ao.ooo 

40.000 

50,000 

60,000 

70,000 

71.000 

72,000 

78.000 

74.000 

75.000 

76.000 

77,000 

78,000 

80,000 

82.000 

84.000 

86.000 

88,000 

92,000 

96.000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

188,  »0 


Iiwh. 
0. 
.000133 
.000300 
.000667 
.001000 
.001333 
.001700 
.002083 
.002400 
.002433 
.002683 
.002667 
.005500 
.005667 


.006600 
.007167 
.008800 


.010467 
.011500 
.012833 
.015383 
.018000 
.020733 
.023433 
.027000 
.090400 
.084667 


.046000 
.055333 


Inrh. 


.000133 
.000167 


.000333 
.00U333 
.000367 


.000367 
.000083 
.000100 
.000134 


.000167 
.000366 
.000567 
.000567 
.001133 
.001038 
.001134 
.001033 
.001383 
.002.^100 
.002667 
.002733 
.002700 
.003567 
.003400 
.004267 
.005266 
.006067 


Jtwh. 


Inch. 


Initial  load. 


Elaetic  limit. 


Tensile  strength. 


General  summary. 

Tesuile  strength  per  sqnaro  inch  of  original  section poonds..  138,560 

ElastlcUinit  per  square  inch  of  original  section do...    71,000 

Elongation  per  Inch  after  ruptare inch..     .1500 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002433 

Kedtiction  in  diameter  at  point  of  rupture do...       .125 

Reductioa  In  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  mpture 1'<'.8  from  neck 

Oiaiacter  of  broken  surface fine  silky 

Skmgatkm  of  inch  sections ".14,  ".24»,  ".()7 

H.  Doc.  300 13 
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RIFLE-BARREL   STEEL,   ,30-GALIBER. 


No.  6263. 


Marks,  78  B  R. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Pound9. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
12.200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,600 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20.000 
20.800 
21.600 
22,400 
23,200 
24.640 


Elongation 
PersQuare!  Perlnch. 
Inch. 


Successive 

elongation 

per  inch. 


I'outicU. 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
60,000 
60,000 
61.000 
62.000 
63.000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
108,000 
112,000 
116,000 
128,200 


Inch. 
0. 
.000133 
.000300 
.000683 
.001000 
.001333 
.001667 
.002033 
.002967 


I  Inch. 
I  0. 


.005600 
.0a')833 
.006267 
.006767 
.007967 
.009133 
.010267 
.012567 
.015033 
.017167 
.020167 
.023333 
.026667 
.0800(i7 
.034000 
.039667 
.044500 
.054933 


.000133 
.000167 
.000333 
.000367 


.000934 
.000966 
.001667 


.000434 
.000500 
.001200 
.001166 
.001134 
.002300 
.002466 
.002134 
.003000 
.003166 
.003334 
.003400 


.005667 
.004833 
.010133 


Permanent) 


Successive 
permanent 
I        set. 


Inch. 


Inch. 


Kemarkv4. 


Initial  k«d. 


Elastic  limit. 


.  L  Tensile  strength. 


OenercU  summary. 

Tensile  strength  persquare  inch  of  original  section pounds..  128,200 

Elastic  limit  per  sqiiare  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..      ^1567 

Elonspation  per  inch  under  strain  at  elastic  limit do. . .  .  0Q208S 

Reduction  in  diameter  at  point  of  rupture do...       .005 

Reduction  in  area  after  rupture,  per  cent,  of  original  section S4. 0 

Position  of  rupture 1".  4  from  neck 

Cbaimcterof  oroken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ^.13,'.25*,*.09 


BIFLE-BARBEL   8TEEL,   .30-CALIBEB. 
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No.  6264. 
^u-A»,  78  R. 
giaweter,  '\505. 
^tioml  area,  .20  square  inch. 
^^uged  lengthy  S". 


^WiieaioadtL 


per  incli. 


looo   I 

^,000    I 

nooo 

f,0OO     I 

^.000     ^ 
^,000     ' 

5000   , 
hooo    ' 

«5,000      , 

66,000      ' 

67,000 

6!i,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

M,00O 

»,00O 

92,000 

96,000 

lM,«JO. 
1QB,COO 


/ 


.000133 
.000300 
.000633 
.000067 
.€X>1300 

.ooieer 
.  002000 
.oosaoss 

.002067 

.002133 

.  OCK2200 
.  009000 
.0X0067 
.01.0400 
.0x1000 

.  oxxe<67 

.OX2367 
.0x3933 
.  01^333 
.  OXVOOO 


fSSi^HnS  I  Permanent  SJ^i^^lTf* ' 
eloiwation  |  ^        ,  permanent 

per  inch.  :        ^^'  set. 


Remarks. 


.020(200 

.o2see7 

.027«33 
.O32S00 
.038000 
.0446eT 


Inch, 
0. 
.000138 
.000167 


Inch. 


Inch. 


Initial  load. 


.000334    I 

.000333        0.  ' 

.000367    '    0.  ' 

.000333    I 

.000083     

.000034    , 

.000066     1 

.000067    ' I    Elairtlc  limit. 

.006800 I 

.001067  


.000600 

.000667 
.000700 


\' 


.UUIOOD 

.001400 

.001667 

1 

.001333 

1 

.001867 

1 

.008467 

.004166 

.004667 

.006600 

1 

.006667 

1 

.006666 

1 

.016000 

' '  Tensile  strength 

General  summary, 
?S!S?5iSiStSe  ^ -- at  middle  of  stem 

^^;^S:::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::vii?!S.-^^^ 
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RIFLE-BARBEL   STEEL,   .30-CALIBER. 
No.  6266. 


Marks,  78  R.  R. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loftd.s. 

Elongation 
perinch. 

Succesfdve 

elon«ition 

perinch. 

Successive 

Total. 

Per  square 
inch. 

^*™r*"'  permanent .               Remark*. 
1        »«*•       1 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
8.000 
10,000 
11.000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14.400 
16,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20.000 
20.870 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40.000 
60,000 
66,000 
66,000 
67,000 
68.000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88.000 
92,000 
96.000 
100,000 
104,360 

Inch. 
0. 

.000100 
.000267 
.000600 
.000983 
.001300 
.001600 
.001800 
.001883 
.001867 
.001933 
.010867 
.011733 
.012500 
.013983 
.016500 
.017167 
.021000 
.025000 
.028833 
.034000 
.040000 
.049000 
.068333 
.077000 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000367 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 



0. 

.000900 
.000200 
.800033 
.000084 

.000066 
.008784 
.001066 
.000767 
.001433 
.001567 
.001667 
.003833 
.001000 

! 

1 

1 

...........   .......V..... 

Elastic  limit. 

: 

..::::::::::':::::::::::: 

i 

i  ";;■*;'!: 

:::;::i: 

1 

.003833 
.006167 
.006000 
.009000 

.009383 
.018667 

Tensile  stren^h. 

1 

(wcneral  tumman/. 

Tensile  strength  per  square  inch  of  original  section ponnds..  104,860 

Elasticlimlt  per  square  inch  of  original  section do...    68,000 

Elongation  per Incn  after  rupture Inch..      .2083 

Elongation  per  Inch  under  strain  at  elasticlimit do...  .001983 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Podion  of  rupture I'^.ft  from  neck 

Character  of  broken  surface line  silky 

Elongation  of  inch  sections M4,".S8*,'.14 


BIFLE-BARREL    STEEL,   .30-CALIBER. 


197 


No.  6289. 

Marks,  A.  I.  G. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Succeadye 
elongation 
per  inch. 

• 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

'    Tocal. 

PerBqiiare 
inch. 

200 
1,000 

Ihmnda. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
75.000 
76,000 

Inch, 
0. 
.000100 
.000800 

.000638 
.000967 
.001800 
.001688 
.001967 
.002800 
.002467 
.002500 

r  .008000 

Inch. 
0. 

.000100 
.000200 
.000383 
.000834 
.000833 
■000333 
.000334 

.000167 

.000083 

.000600 

.007000 

.000983 

.000400 

.000834 

.000833 

.001667 

.001166 

.001600 

.001834 

.001166 

.003384 

.003400 

.008600 

.004833 

.0063 

.0067 

.0100 

.0167 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load.    . 
Elastic  limit 

2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
14.000 
15,000 
15.200 

15,400 

15,600 
15,800 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
19,200 
20,000 
20,800 
21.600 
22,400 
23,200 
21,0(« 
24,800 
2&,310 

...... 

1           ^ 

t 

0. 



1 

1 

1 

1 

■"'«»  1    ioiOMO 

78,000 

79,000 

80,000 

82.000 

84,000 

86.000 

88,000 

90,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116,000 

120,000 

124,000 

126.560 

.010933 

.011333 

.012167 

.013000 

.014567 

.015733 

.017333 

.019167 

.020333 

.023667 

.027067 

.090667 

.035000 

.0433 

.0500 

.0600 

.0767 

• 

Tensile  strength. 

General  mmniary. 

TrasOe  strength  per  aqoAre  inch  of  original  section pounds..  128,550 

Elastic  limit  per  aqnare  Inch  of  original  section do...    76,000 

B<»pitioa  per  inch  after  rupture inch..      .1700 

Bongstion  per  Inch  under  stnin  at  elastic  limit do...  .002500 

Bednction  in  diameter  at  point  of  rupture do...       .115 

Ileitiiction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Poltion  of  mptore 1  ".5  from  neck 

C%ancter  of  broken  surface fine  silky,  dark  gray 

I  of  inch  sections 'Ml,  ".28*.  ".12 
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RIFLE-BARREL    STEEL,    .30-CALIBER. 
No.  6290. 


Marks,  AIR. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Total. 

Per  sQuaie 
inch. 

permanent 
set 

Remarks. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,600 

13,800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,200 

15.600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

20,920 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
78,000 
80,000 
84,000 
1(8.000 
92,000 
96.000 
100,000 
104.000 
104,600 

Inch, 
0. 

.000167 
.000333 
.000667 
.001000 
.001333 
.001667 
.001967 
.002300 
.002333 
.017833 
.017967 
.018983 
.020000 
.020838 
.022667 
.025167 
.027400 
.032883 
.038167 
.0600 
.0600 
.0733 
.1167 

Inch. 
0. 

.000167 
.000166 
.000834 
.000333 
.000833 
.000334 
.000800 
.000333 
i    .000083 
.005000 
.000634 
.000966 
.001067 
.000833 
.001834 
.002500 
.002233 
.004983 
.005634 
.011833 
.0100 
.0133 
.0434 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

0. 

Elastic  limit 

1 

1 

1 

[ 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,600 

Elastio  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  incn  after  rupture inch..     .2238 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002333 

Reduction  in  diameter  at  point  ot  rupture do...       .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture I'^.B  from  neck 

Character  of  broken  surface fine  silky,  dark  ^ray 

Elongation  of  inch  sections M3,  ".SS*,  ".16 


BIFLE-BABREL   STEEL,   .30-GALIBEB. 

No.  6291. 
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Marks,  A  I  W. 

EHameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Tr^tm^     '  Peruquare 


P&undt. 
200 
1.000 
2.000 
4.000 
6.000 
8,000 
10.000 
12,000 
14,000 
15.600 
15.800 
16.000 
16.200 
16,400 
16,600 
16.800 
17,200 
17.600 
18,000 
18,400 
19.200 
20,000 
20.800 
21,600 
22,400 
23,200 
24,000 
24,800 
25.600 
26.400 
26.800 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
78.000 
79,000 
80.000 
81,000 
82,000 
83,000 
84,000 
86,000 
88,000 
90.000 
92.000 
96,000 
100,000 
101,000 
108,000 
112.000 
116,000 
120.000 
124,000 
128,000 
182,000 
134,450 


Elon^tion 
per  inch. 


Inch. 
0. 

.000100 
.000800 
.000683 
.000967 
.001800 
.001667 
.001967 


.002600 


.008767 


.009700 


.010800 
.012000 
.018000 
.OlMKX) 
.016100 
.018067 
.021063 


.000667 

.066000 

.089667 

.0467 

.0567 

.0767 


Snccessive 
elongation 
per  Inch. 


Inch. 
). 

.000100 
.000200 
.000383 
.000634 


.000667 
.000300 
.000366 
.000267 
.000033 
.006134 
.000666 
.000367 
.000633 
.000467 
.001200 
.001000 
.002000 
.001100 
.001967 


.002800 
.009000 
.003834 


.004667 
.007083 
.0100 
.0200 


Permanent 
aet. 


Inch. 


Successive 

permanent 

aet. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Teoaile  strength  per  square  inch  of  original  section pounds. .  134, 450 

Baatic  limit  per  square  inch  of  original  section do...    79>000 

Elongation  per  incn  after  rupture inch..     .1667 

Elongation  per  inch  under  strain  at  elastlclimit do...  .002638 

Seduction  in  diameter  at  point  of  rupture do...       .105 

Rednction  in  area  after  rupture,  per  cent  of  original  section 37.1 

pQrition  of  rupture at  middle  of  stem 

Character  of  broken  surface il  ne  sil  ky.  dark  gray 

Ekngationof  inch  sections : ''.10,  ^.26*, '.11 
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BIf'LE-BABREL   STEEL,   .30-CALIBEB. 
No.  6292. 


Marks,  78  B  X.      . 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

15,000 

15.200 

15,400 

15,600 

15,800 

16,000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,800 

19,600 

20,400 

21,200 

22.000 

22.600 

27,210 


Per  Muaie 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
75.000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
94,000 
96.000 
102,000 
106,000 
110,000 
118,000 
186,060 


Elongation 
per  Inch 


Inch. 
0. 

.000100 
.000600 
.000633 
.000967 
.001300 


.001967 


.002500 
.004667 
.005000 
.005888 
.005767 
.006600 
.007433 
.008400 


.010967 
.011767 
.014000 
.017067 
.021000 
.022500 
.024667 
.027683 


Successive 
elongation 
perinch. 


Inch. 
0. 
.000100 
.000200 
.000883 
.000384 


.000333 
.000334 


.000167 
.002167 
.000338 


.000434 


.000633 
.000967 
.001233 
.001334 
.000600 
.002233 
.000067 


.001600 
.002167 
.002966 


«^~«^"S!Silft 


Remarks. 


Inch.      I      Inch. 
0.                  0.  Initial  load. 

0.  


ElaKtic  limit. 


J  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  186,060 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  incn  after  rupture inch . .     .  1583 

Elongation  per  inch  under  strain  at  elastic  limit 002500 

Reduction  in  diameter  at  point  of  rupture 125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Position  of  rupture , "1.2  from  neck 

Character  of  broken  surface f<ilky  intentpersed  with  fine  granulation,  cup  sh&ped 

Elongation  of  inch  sections "'.20»,  ^.IT*,  *.09 
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No.  6293. 
Marks,  78  B  R  X. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  Unds. 

Elonfitttion 
perinch. 

Succevlye 

elongation 

perinch. 

Snccemive 

Remark-v. 

1    Total. 

Per  square 
inch. 

^-t         permanent 
'"^^-               set. 

I^umh. 
200 
1.000 

P&unds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

62,000 

64,000 

66,000 

68.000 

70.000 

71,000 

72,000 

74,000 

78,000 

78.000 

80,000 

84,000 

88.000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120.000 

132.600 

Inch. 
0. 

.000167 
.000900 
.000633 
.000967 
.001300 
.001633 
.001967 
.002083 
.002100 

002200 
.002267 
.002333 
.002367 
.003967 
.005467 
.008300 
.008933 
.009967 
.011800 
.014967 
.017283 
.019800 
.022400 
.025183 
.088733 
.082867 
.036633 
.042300 

Inch. 
0. 
.000167 
.000133 
.000333 
.000384 
.000333 
.000333 
.000834 
.000066 
.000067 
.000100 
.000067 
.000066 
.000034 
.001600 
.001600 
.002833 
.000633 
.001084 
.001833 
.003167 
.002266 
.002567 
.002600 
.002733 
.008600 
.004134 
.008766 
.005667 

Inch. 
0. 
0. 

Inch. 
0. 

Initlftrioad. 

1      2,000 

1      4,000 

1      6.000 

Elastic  limit. 

8,000 

10,000 

1 

12.000 

1 

12.400 

1    12.800 

I    13.200 

13.600 

14,000 
14,200 
14.400 
14,800 
15,200 

15,600 

16,000 

16.800 

1    17,600 

18,400 

19,200 
20,000 

20,800 

21,600 
22.400 

,    23,200 

'    24,000 

26,520 

Tensile  strength. 

General  mmmanj. 

TnuUe  stren^h  per  square  inch  of  original  section pounds . .  132, 600 

Elastic  limit  per  square  inch  of  original  section do. . .    71, 000 

Bongatioo  per  Incn  after  rupture In  ch . .      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002367 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Beductlon  in  area  after  rupture,  per  cent  of  original  Keetion 46. 2 

Ftsition  of  rupture "1.03  from  neck 

ChaiBcterof  broken  surface fine  silky,  cup  shaped 

Bkngation  of  inch  sections ''.27* 'Ml ''.O? 


202 


BIFLE-BABBEL   STEEL,   .aO-CALIBEB. 
No.  6294. 


Marks,  78  B  R  *. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loadK. 

Elonxation 
per  Inch. 

Inch. 
0. 
.000133 
.000800 

.000667 
.001000 
.001888 
.001667 
.002088 
.002067 
.002133 
.002200 
.002300 
.002400 
.002400 
.002433 
.002467 
.002500 
.008067 
.00R500 
.009688 
.010700 
.018638 
.015400 
.021467 
.021900 
.023800 
.026400 
.030733 
.084400 
.089067 
.045067 

Successive 
elongation 
perlnch. 

Inch. 
0. 

.000133 
.000167 
.000367 

.000883 
.000334 
.000366 
.000034 
.000066 
.000067 
.000100 
.000100 
0. 
.000033 
.000084 
.00(NK« 
.005567 
.000433 
.001133 
.001067 
.002933 
.001767. 
.006067 
.000433 
.001900 
.002600 
,00(333 
.00:«i67 
.004«i67 
.006000 

Permanent 
set. 

Succeasive 

permanent 

set. 

Inch. 
0. 

.    ToUl. 

Per  square 
inch. 

Boundt. 
1.000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
108,000 
112.000 
116.000 
120,000 
130,500 

Remarks. 

Pwtndt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
12,400 
12,800 
■    13,200 
13,600 
14,000 
14,200 
14,400 
14.600 
14,800 
15,000 
15.200 
15,600 
16.000 
16,800 
17  600 

Inch. 
0. 
0. 

Initial  load. 

' 

' 

1 

Elastic  limit. 

'    18,400 
19,200 
20,000 
20,800 

.    21,600 
22.400 
23,200 
24,000 

'    26,100 

1 

.      1 

1 

' 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonda..  180,500 

Elastic  limit  per  square  inch  of  original  section do...    74,000 

Elongation  per  inch  after  rupture Inch..      .1638 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .002500 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture *6fpomneck 

Character  of  broken  surface fine  silky;  cup  shaped 

Elongation  of  inch  sections *.09,'J0*,*.lO 


BIFLE-BARBEL   STEEL,  .30-CALIBEB. 
No.  6306. 
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Marks,  A I  B. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


1      Applied  kMds. 

ElonfiRtlon 
per  mcb. 

SuooenlTe 

elongation 

perinch. 

Pennanent 
set. 

Sncceasive 

permanent 

set 

Remarks. 

1         ! 

UnMd*.       Pkmnds. 

200              1,000 

1,000              5,000 

Inch. 
0. 

.000100 
.000267 
.000600 
.000968 
.001800 
.001688 
.001967 
.002888 
.002400 
.002488 
.011000 
.011838 
.012000 
.012000 
.018888 
.    .016667 
.020667 
.028667 
.027888 
.064667 
.086767 
.042000 
.060767 
.060000 
.080000 

Inch. 
0. 

.000100 
.000167 
.000688 
.000688 
.000867 
.000638 
.000884 
.000666 
.000067 
.000068 
.008567 
.000888 
.000667 
.000600 
.001288 
.002834 
.004000 
.006000 
.003666 
.007884 
.002100 
.005238 
.008767 
.009283 
.020000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2.000    1        10,000 

4,000    1        20,000 

6,000            30,000 

8,000    1         40,000 

10,000            50,000 

0. 

12,000            60,000 

14.000            70,000 
14,400             72,000 
14,600    ,        78,000 
14,800    ,        74,000 
15,000    !         75,000 

15,200    '         76.000 

15,600 
16,000 
16,800 
17,600 
18,400 
19,300 
20,000 
20.800 
21,600 
22,400 
28,200 
24.000 
24.510 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120.000 

122,550 

1 

General  mmmary. 

Tensile  strength  per  square  Inch  of  orifflnal  section pounds..  122,660 

Elastic  Umit  per  aqnare  inch  of  original  section do...    78,000 

EloDgatloa  per  incn  after  mpture * inch..      .1838 

Elongation  per  Inch  under  strain  at  elastic  Umit do...  .002483 

Bcdnetion  in  diameter  at  point  of  rupture do...       .146 

Redaction  in  area  after  mpture.  per  cent  of  original  section 49.1 

Pbiitionof  rapture 1^.84  from  neck 

Character  of  oroken  surface fine  silky,  cup  shaped 

lot  inchseettooB f.U, <29*, "^16 
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BIFLE-BARREL   STEEL,   .30-OALIBEB. 


No.  6307. 


Marks,  A  I  B  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonflatiOD 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  Muare 
incn. 

Pounds. 
200 
1,000 
2,000 

Pounds.          Inch. 

1,000        0. 

6,000          .000067 
10,000          .000300 
20,000    :      .000667 
30,000    '      .001000 

Inch. 
0. 

.000067 
.000283 
.000367 
.000333 
.000383 
.000367 
.000833 
.000334 
.000200 

OOOIfK 

Inch. 
0. 
0. 

Initial  load. 

4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
15,000 
16.000 
16,200 

16,400 

16,600 
16,800 
17,200 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
27,890 

40,000 
50,000 
60,000 
70,000 
75.000 
80,000 
81,000 

82,000 

83,000 
84,000 
86,000 
88,000 
92.000 
96.000 
100.000 
1(M,000 
108,000 
112,000 
116,000 
120,000 
124,000 
139,450 

.001333 
.001700 
.002083 
.002367 
.002567 

0. 

.002800    !      .000067 
/    .008333    1      .000683 
\    .008000    1      .004667 
.008433    1      .000433 
.008733    '      .000300 
.010000          .001267 
.011267          .001267 
.013600          .002283 
.016000           .002500 



Elastic  limit. 

'     1 

1 

1 

1 

.018667 
.020667 
.023500 
.026667 
.030000 
.034000 
.088667 

.002667 
.002000 
.002883 
.003167 
.006333 
.004000 
.004667 

, 

1 

1 

1 

Tensile  strength. 

1 

i 

General  8ummary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  139. 450 

Elajttic  limit  per  square  inch  of  original  section do...    81,00t' 

Elongation  per  incn  after  rupture , , inch..      .1467 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OCX280'^ 

Reduction  in  diameter  at  point  of  rupture do. . .        .09") 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interq>er8ed  with  fine  granulation  radiating  from  the 

center. 
Elongation  of  inch  sections ".  10, ".  24«,  ".10 


RIFLE-BAHREL   STEEL,   .30-CALIBEB. 
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No.  6308. 
Marks,  A  I  Y. 
Diameter,  ".505. 
Sectional  area,  .20  .square  inch. 
Grauged  length,  3". 


AppUed  Icwds. 


Total. 


200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,400 

13,600 

13.800 
14,000 
14,200 
14,400 
14,800 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 
19,900 


Persqpare 
inch. 


Elongation 
per  mch. 


Ptjundf. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 

eo.ooo 

67,000 

68,000 

69,000 
70.000 
71,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
99,500 


Inch, 
.000100 


.000667 
.001000 
.001367 
.001700 
.002167 
.002383 


.019833 
.020833 
.020983 
.022000 
.023167 


.028000 
.084000 
.041000 
.060000 


Succeniye 
elongation 
perlnch. 


Inch. 
.0 
.000100 


.000934 
.000833 
.000367 
.000833 
.000467 
.000166 
.001000 
.016000 
.001000 
.000600 
.001067 
.001167 
.002166 
.002667 
.006000 
.007000 
.009000 
.018333 
.020000 


Permanent 
set. 


Inch, 


Saccessive 
permanent 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tennlle  strength. 


General  gumman;. 


Tensile  ■trenstli  per  sqtiAre  inch  of  original  section pounds..    99,500 

Elastic  limit  per  square  inch  of  original  section do...    67,000 

Elaagation  per  Inch  after  rupture inch..     .2400 

ElongadCA  per  Inch  under  strain  at  elasticlimit do...  .002333 

Seduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Fositioaof  rupture r'.6  from  neck 

Chaimcter  of  broken  surface fine  silky,  cup  shaped 

Ekngadon  of  inch  flections ''.15, '^41«,  ^16 
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RIFL£-BARR£L   STEEL,   .30-CALI6EB. 


No.  6309. 


Marks,  A  I  R  1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

KloDffation 
per  inch. 

Inch. 
0. 
.000100 
.000383 

.000667 
.001000 
.001367 
.001700 
.002067 
.002400 
.016838 
.017667 
.019867 
.022667 
.027767 
.032383 
.038333 
.046667 
.055383 
.068333 

Successive 
elongation 
perinch. 

Inch. 
0. 
.000100 
.000233 
.000334 
.000833 
.000367 
.000333 
.000367 

.013933 
.001334 
.002200 
.002800 
.005100 
.004566 
.006000 
.008334 
.008666 
.013000 

Permanent 
set 

Inch. 
0. 
0. 

Successive 

pennanent 

set. 

Inch. 
0. 

Total. 

Per  square 
Inch. 

Remarkft. 

Pounds. 

200 

1,000 

2.000 

4.000 

6,000 

8,000 

10,000 

12,000 

13,800 

14,000 

14,200 

14,400 

15,200 

16,000 

16,800 

17,600 

18.400 

19.200 

20,000 

21,090 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
69,000 
70.000 
71,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92.000 
96,000 
100,000 
105,450 

Initial  load. 



0. 

Elastic  limit. 



Tensile  strength. 



GenercU  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,450 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .22ur) 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture , IMfiomnerk 

Character  of  broken  surface line  silky,  cup  shaped 

Elongation  of  inchsectloDS '.18,'.84^^19 


RIFLE-BARBEL   STEEL, 
No.  6310. 

Marks,  A I  K  K 1. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 
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Applied  loads. 

per  Inch. 

SacoeflBlTe 
elongation 
perinch. 

Pennanent 
set. 

Succeasive 

permanent 

set. 

Remarks. 

Total. 

PeraoiULre 
inch. 

I^mnds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12.000 

18.000 

13,200 

13,400 

18^600 

14.000 

14,400 

16,200 

16,000 

16,800 

17,600 

18.400 

19.200 

20,420 

Pfmndt. 
1.000 
6,000 
10.000 
20.000 
80,000 
40.000 
60.000 
60,000 
65,000 
66,000 
67.000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92.000 
96,000 
102,100 

Ifu:h. 
0. 
.000100 
.000888 
.000667 
.001000 
.001883 
.001700 
002083 
.002200 
.016667 
.017400 
.018600 
.020867 
.022833 
.027067 
.082167 
.087400 
.045000 
.068667 
.066667 

0. 
.000100 
.000283 
.000334 
.000888 
.000883 
.000867 
.000388 
.000167 
.014467 
.000733 
.001200 
.001767 
.001966 
.004734 
.005100 
.006283 
.007600 
.008667 
.012000 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

1  ........... 

:::::.l 

1 

! 

1 

General  summary, 

TenaQeflOengtli  per  sqiure  inch  of  orinial  section pounds..  102,100 

Elajstlc  limit  per  square  inch  of  original  section do...    65,000 

Elongatioii  per  inch  after  rupture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Reduction  in  diameter  at  point  of  rupture do...       .155 

Reduction  in  axe*  after  rupture,  per  cent  of  original  section 51.0 

Position  of  mpture l".4from  neck 

Character  of  broken  surftu^e flnesilkjr 

"•         *    t  of  inch  flections ».12,''.83*,''.ao 
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BIFLE-BARREL   STEEL,   .30-CALIBER. 


No.  6311. 


Marks,  A  1  R  2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perinch. 

Successive 
elongation 
perinch. 

Permanent 
set 

Successive 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

PeriQtiare 
inch. 

200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
22,600 

Pounds.* 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60.000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104.000 
113,000 

Inch. 
0. 

.000067 
.000300 

.000633 
.001000 
.001333 
.001667 
.002000 
.002367 
.002400 
.002483 
.014000 
.014667 
.015500 
.016333 
.017833 
.019883 
.022667 
.028333 
.033000 
.038333 
.045000 
.053333 

Inch. 
0. 

.000067 
.000233 
.000833 
.000867 
.000388 
.000634 
.000338 
.000867 
.000083 
.000033 
.011567 
.000667 
.000883 
.000833 
.001600 
.002000 
.002834 
.005606 
.0Q1667 
.005333 
.006667 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 





(leneral  mimmary. 

Tensilestiengthpersquareinchof  original  section pounds..  118,000 

Elastic  limit  per  square  inch  of  original  section do . . .    72, 000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002433 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  .<M?ction 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ! «'.18,  ^.38^, '1^ 


BIFLE-BABBEL  STEEL,  .30-OALIBEB. 
No.  6312. 


209 


Marks,  AIRR2. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  8". 


Applied  lowlfl. 

SnocefriTo 
elonnttion 
per  inch. 

Pennanent 
set 

SuoceniTe 

pennaiieiit 

set. 

RemarkK. 

TDUl. 

Peraqnaie 
incL 

permch. 

200 
1.000 
2,000 
4,000 

8,000 
10,000 
12.000 
14.000 
15.000 
15.200 
15,400 
15^600 
16.000 
16.  «0 
17;  600 
18.400 
19.200 
20,000 
21.600 

1.000 
6,000 
10.000 
20.000 
80,000 
40.000 
60,000 
60.000 
70.000 
75,000 
76,000 
77,000 
78.000 
80.000 
84.000 
88.000 
98.000 
96.000 
100.000 
106,000 

Inch, 
0. 

.000188 
.000688 
.000667 
.001000 
.001883 
.001700 
.000000 
.002838 
.002S00 
.022767 
.028883 
.026888 
.027167 
.032888 
.088000 
.044667 
.068888 
.066000 

Inch. 
0. 

.000188 
.000200 
.000884 
.000888 
.000888 
.000867 
.000800 
.000338 
.000167 
.020267 
.001066 
.001600 
.001884 
.006166 
.006667 
.006667 
.000166 
.011167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

0. 

General  summary. 

TteDrile strength  per  Bquare  inch  of  orlfftnal  section pounds..  106,000 

ElMtle  limit  per  sqnare  inch  of  original  section do...    76,000 

Koogadon  per  Inch  after  ruptnre  inch..     .2188 

Doogatlon  per  inch  under  strain  at  elastic  limit do...  .002500 

BcdoetloD  In  diameter  at  point  of  mptore do...       .146 

Sednctioo  In  area  after  ruptnre.  per  cent  of  original  section 49.1 

Itaritlon  of  rupture 1".29  from  neck 

Ghaiaeter  of  hroken  surface fine  silky 

I  of  Inch  sections ".29*,  ".23«,  ".12 

H.  Doc.  800 14 
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RIFLE-BARREL   STEEL,  .90-OALIBER. 
No.  6313. 


Marks,  A  I  R  3. 
Diameter,  ".506. 
Sectional  area  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elonsatlon 
perfnch. 

SacoeaedTO 
elongation 
perlnch. 

Permanent 
set 

Snoceniye. 

pennanent 

set. 

Total. 

PersQuaie 
incn. 

Remarks. 

Fxmnds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
18.600 
18.800 
14.000 
14,200 
14,400 
14,800 
15.200 
16,000 
16,800 
17,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
68.000 
69.000 
70,000 
71,000 
72,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 
100,000 
102,800 

Inch, 
0. 
.000100 
.000800 
.000667 
.001000 
.001388 
.001667 
.002083 
.002267 

.019333 
.020433 
.021433 
.022838 
.026000 
.081000 
.087000 
.045000 
.054383 
.068000 
.095667 

Inch. 
0. 

.000100 
.000200 
.000867 
.000388 
•     .000338 
.000884 
.000366 
.000284 
.000068 
.017083 
.001100 
.001000 
.001400 
.008167 
.005000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

I 

1 



.006000 
.006000 
.009383 
.013667 
.027667 

1    18.400 

19,200 

20,000 

20,560 

Tensile  strength. 

1 

Genetid  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  102,800 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture Inch..      .2967 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002900 

Reduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture 1*.6  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections : <16,  <«•,  *Jfi 


^■?M*'i',  ".S05. 


BZraiB-BABREL  8TEBL,  .30-OALIBgB. 
No.  6314. 
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S™-^^»,u.«hch. 


Siioonrive 

elongatloD 

perlnch. 

Pennanent 

set. 

SoooenriTe 

pennanent 

set 

Remarks. 

Inch. 
0. 
.000100 
.Q002S8 
.000884 
.000888 
.000883 
.000884 

!000688 

.024884 
.000606 

.001000 
.002884 

:0078M 
.000066 

.011267 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElasUo  limit. 

Tensile  strength. 

i«       ».l»0    1          tmntaat 

<8g       too 

.OOOO07 
.<K»1000 
.001883 

.ooifterz 

^«»    ".m 

S'K       «,IDO 

.  "^5 ,    flOO 

0. 

J        .OOU388 
[\        .OSS6aCP7 

.'.'.'.'.'.'.'.'.'.V. 

......... 

1          .Cgg^^M 

Yi.en  I     n,«x» 

\       .oeeaooo 

\          .O78000 

.016000 

\ 

Oeneral  summary, 

Ta^«RDSthper«qxMkT<e  IncslL  ^  original  section poonds..    97,100 

1Mtelta!^[per  aqpsLTe  Izkdx  of  original  section do...    70.000 

Voi^rtkn per Uiclk after  TOptnre.... inch..     .2467 

VoS5ttBDpaincl&XKn<ler  strakiii  at  elastic  limit do...  .002888 

BsAvOoii ladSameter  a^  point  of  rupture do...       .176 

ledactknitk  area  suiter  ruptnre,  percentof  original  section G7.2 

t^riUosalnipitore 1".4  from  neck 

Gtaiteterol  broken  flttiTf  ace fine  sUky,  cup  shaped 

IkigilloiiollxicliBectloiis ''.H  <89*,  *.21 
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BIFLE-BAABEL  8TSSL,  .  30-OAIiIBSB. 
No.  6317. 


Marks,  78  U. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loAds. 

perinch. 

SuocesBiye 
elongation 
perinch. 

Permanent 

set 

SucoeniTe 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
16,200 
16,400 
15,600 
16,000 
16,400 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
25,320 

Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 

75,000 
76,000 
77,000 
78,000 
80,000 
82,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,000 
112,000 
116,000 
126,600 

Inch, 
0. 

.000067 
.000800 
.000688 
.001000 
.001833 
.001667 
.002000 
.002367 
.002588 
.009838 
.010000 
.010333 
.011388 
.012267 
.018667 
.016667 
.019788 
.022667 
.026000 
.080000 
.084000 
.039383 
.046500 

Inch. 
0. 

.000067 
.000288 
.000688 
.000897 
.000883 
.000884 
.000883 
.000897 
.000166 
.006800 
.000667 
.000638 
.001000 
.000984 
.001400 
.009000 
.008066 
.002934 
.008333 
.004000 
.004000 
.006333 
.007167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

QeMToL  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poonds..  126,600 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch..      .I7g 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008688 

Reduction  in  diameter  at  point  of  rupture do...       .186 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 46L2 

Position  of  rupture : at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

ElongaaonofinchBections KlO,^J90^,KU 


BIFLE-BABBEL   STEEL,  .30-OALIBEB. 
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l&rfa,  78  17B. 
Duuneter,  ".506. 
SecdoDal  area,  .30  square  inch. 
Gauged  lengthy  V. 


No.  6318. 


AppUedUmOM. 


Fer 


'mam 
zieh. 


[»er  uu 


per  mch. 


Sncoeariye 
donntioii 
perlnch. 


PennAnent 
set 


SnocesBlve 

ponnEneiit 

set. 


RemarkB. 


1,000 

10,000 
20^000 


Jneh, 


O. 


40,000 
SOlOOO 

eo,ooo 

68.000 
09.000 
7D.OOO 

7x.ggo 

72,000 
74,000 
70,000 
78,000 
8D,000 
S4,000 
88,000 
92,000 
lOl.OCO 


.000100 


.000967 

.001333 
.001667 

.ooaooo 

.OO2207 
.021000 


Inch, 
0. 

.000100 
.000200 
.000383 


Inch, 
0. 

a 


Inch. 


.0248S8 


.082000 

.08S167 
.042500 
.061067 
.082000 


.000267 
.018783 
.001888 
.000064 
.001066 
.002000 
.008000 
.002667 
.008167 
.007883 
.009167 
.010888 


InitiAlloftd. 


Elastic  limit. 


Tensile  strength. 


Oenercd  summary. 

rm^A^rBiaXki  x^BT  9aiinxe  inch  oi oMnal  metUm pounds..  101,060 

iSeSStMr Sq^iaxe  incb  of  originiU  section do...    68,000 

nonatknp^iAcli  alter  rupture inch..     .2133 

BSaSonSia  incli  under  strain  at  elastic  limit do...  .002267 

SfSSSan  mdiaiiieter  at  point  of  rupture do...       .156 

tfltaeOoQ  in  area  after  mptare,  per  cent  of  original  section 61.0 

Toltkoaolmptiire • 1^*1  from  neck 

ChaacterolfirolLen  mirface fine,  sUky,  cup  shaped 

taS^Sttanollnclioectioiis <84*.>.19,  ».ll 
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BIFLE-BABBEL   STEEL,  .aO-OALIBEB. 
No.  6837. 


Marks,  S. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loAdH. 

Elongation 
per  inch. 

Snooearive 
elonrattion 
per  inch. 

Pennanent 
set 

SnooeariTe 

pennanent 

set 

Remarks. 

Total. 

Peraquare 
inch. 

Ptmndf. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 

14,000 

14,200 
14,400 
14,600 
14.800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
26,410 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 

70,000 

71,000 
72,000 
78,000 
74.000 
76,000 
78.000 
80,000 
84.000 
88.000 
92,000 
96,000 
100,000 
182,050 

Inek, 
0. 

.000100 
.000300 
.000688 
.000967 
.001300 
.001683 
.001967 
r    .002388 
\    .004200 
.004583 
.004967 
.005300 
.005767 
.007000 
.007883 
.008900 
.011067 
.018333 
.015700 
.018000 
.020700 

Inch. 
0. 
.000100 
.000200 
.000333 
.000334 
.000388 
.000338 
.000834 
.000366 
.001867 
.000333 
.000434 
.000333 
.000467 
.001233 
.000833 
.001067 
.002167 

.002367 
.002300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

TensUe  strength. 

0. 

.002700 



Oeneral  gutnmary. 

Tensile  strength  per  sqnare  inch  of  original  section poondB..  182,060 

Elastic  limit  per  square  inch  of  original  section do...    70,000 

Elongation  per  Incn  after  rupture inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002888 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface flne,silk7 

Elongation  of  inch  sections ".09,  ".2»>,*J0 


BIFLE-BABBEL   STEEL,   .30-GALIBEB. 
No.  6338. 
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Harks,  CS. 
Diameter,  ^505. 
Sectfonai  area,  .20  square  inch. 
Gauged  lengthj  S". 


Aj^atodkmdB. 


TMal. 


Rer  square 


ersqui 
inch. 


1,C_^ 

5,O0O 

lO,O0O 

20,000 

ao,ooo 

40,000 
60,000 
0O,OOO 
66,000 
67,000 
68,000 
69.000 
T0,000 
T2,000 
74.000 
76,000 
78,000 
80,000 
»4,000 
8S,000 
92,000 
96,000 
100,000 
125.  500 


Elonntion 
per  mch< 


Inch. 
O. 
.000100 
.000800 


.001000 
.001838 
.001700 

.ooaooo 

.002288 
.006667 
.007287 
.007667 
.008000 
.009283 
.010238 
.011333 
.012400 
.013567 
.016483 
.018667 
.021700 
.024333 
.028000 


SucceasiTe 
elongation 
per  inch. 


Inch. 


.000100 
.000200 


.000867 


.000687 
.000900 


.004434 
.000600 

.000400 
.000338 

.001288 
.001000 
.001100 
.001067 
.001167 


.002284 
.008033 


Fennanent 
set 


Inch. 


pennanent 
set 


Inch, 


RemarlcH. 


Initial  load. 


Eliurtic  limit 


Tensile  strength. 


Oeneral  summary. 

ToAe  KrenKtli  per  square  inch  of  original  section pounds..  125»600 

Bttfltk  Undtper  Sfqustre  inch  of  original  section do...    66,000 

BcMitlon  i>eriiicli  after  niptnre inch..     .1600 

Bo^^Qper  incli  onder  strain  at  elastic  limit do...  .002233 

Sedwttan  mdiameter  at  point  of  rupture do...       .126 

Sedncdon  in  area  after  ruptore,  per  cent  of  original  section 43.3 

Ptirittoo  of  rupture l''.48from  neck 

Claaeter  of  lyroken  surface «%%  ^/"^*^iH? 

Boo^ition  of  incli  sectloiia »11,".27*,M0 
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RIFLE-BARBEL   STEEL,  .dO-CALIBKB. 

No.  6339. 


Marks,  S  ^ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loAdH. 

Elongation 
perinch. 

SncoetBiTe 
elongation 
perinch. 

Permanent 
set 

Suooenive 

permanent 

set. 

Remarka. 

Total. 

Per  square 
inch. 

Pimnds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
18,800 
14,000 
14,200 
14,400 
14,600 
14,800 
16,200 
15,600 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
26,780 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
09,000 
70,000 
71,000 
72,000 
78,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
183,650 

Inch. 
0. 

.000100 
.000883 

.000667 
.001000 
.001867 
.001788 
.002088 
.002867 
.003988 
.004267 
.004683 
.006000 
.005488 
.006888 
.007800 
.008667 
.010100 
.012667 
.015167 
.017533 
.020333 

Inch. 
0. 

.000100 
.000288 
.000884 
.000338 
.000867 
.000660 
.000800 
.000884 
.001666 
.000334 
.000366 
.000367 
.000438 
.000900 
.000967 
.001867 
.001438 
.002567 
.002500 
.002366 
.002800 

JflCn. 

8: 

Inch. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 





.000083 

.000033 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  188,660 

Elastic  limit  per  square  inch  of  original  section do...    69.000 

Elongation  per  incn  after  rupture inch..      .1633 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".44  from  neck 

Character  of  broken  surface line  silky 

ElongaUon  of  inch  sections «'.09,  ".28»,  ".12 


RIFLE-BABREL   STEEL,   .90-OALIBEB. 

No.  6340. 
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IXameter^  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  lengthy  2". 


Oenerai  mmmary, 

tf^teitreiictli  per  BQiukreiach  of  oriffiiiAl  section pounds..  188,650 

l^aettBltpcrMnare  inch  of  orlglnaj  section do...    70,000 

~        ■   iiKtiicli  aiterraptnre inch..     .1467 

^iiicliimflerstnan  at  elastic  limit do...  .002433 

f  M^-tnat^itr  at  point  of  ixipture do...       .126 

BsdnetiaQ  in  axea  after  mptnre,  percent  of  original  section 48.8 

ItAlMiQi  rapture 1.'^  from  neck 

Ctenelerof  orokensortece fine,  silky 

BovUkiioflnckisectioiu ^.28*,<'.l4^,.cr7 
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BIFI.E-BARBEL   8TBBL,  .30OAI.IBBB. 

Babhel  Steel,  Aknealed  m  Chabooal. 
No.  6367. 


Marks,  S  C  ■{>. 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

SucoeflsiTe 
elongation 
perlnch. 

Permanent 
tet. 

Saooeadve 

permanent 

Bet. 

Total. 

Per  square 
inch. 

per  inch. 

Remarka. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,400 
12,800 
18,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
22,600 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
56,000 
56,000 
58,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
US,  000 

Inch. 
0. 

.000100 
.000300 

.000633 

.001833 
.001633 
.001667 
.001700 
.001733 
.001767 
.006333 
.007000 
.007833 
.009067 
.010167 
.011233 
.014367 
.016333 
.018667 
.021333 
.025600 
.028900 
.033167 
.087400 
.043333 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000300 
.000084 
.000033 
.000033 
.000034 
.004666 
.000667 
.000833 
.001234 
.001100 
.001066 
.008184 
.001966 
.002334 
.002666 
.004267 
.003300 
.004267 
.004233 
.006038 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 
ElasticUmlt 

0. 

1 

TeniUe  strength. 

Qmeral  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  113,000 

Elastic  limit  per  square  inch  of  originu  section do...    64,000 

Elongation  per  inch  after  rupture inch..      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  In  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture IM  tram  neck 

Character  of  broken  surfkce silky,  interspersed  with  ilnegianalatioD 

Elongation  of  inch  sections '.i8,'.29*,'.U 


KIFLB-BABBEL  STEEL,   .dO-OALIBSB. 
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Hollow  Spbcimen  from  Burr  of  Babbel  afteb  Special  Treat- 
ment. 

No.  6369. 
Marks,  S  O. 

Exterior  diameter,  ".588. 
Interior  diameter,  ".295. 
Sectional  area,  .203  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloiuiatlon 
permch. 

SucoesBive 
elonkatloii 
permch. 

Permanent 
■et. 

SncoesBiye 
set. 

Remarks. 

TWaL 

Per  square 
inch. 

Ftmmdt. 
208 
1,016 
2,080 
4,080 
6,000 
6,120 
8.62S 
8,626 
8,720 

8,902 

«^U6 

£836 

0,641 

9,744 

0,947 

10,160 

10,556 

10,002 

11,808 

11.774 

12,180 

12^002 

1^804 

14,616 

16,488 

17^002 
17, 8M 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 

44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
fiO,000 
62,000 
64,000 
56,000 
56»000 
60^000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88»000 
92.000 
98,000 
100,000 
108»280 

Inch, 
0. 

.000133 
.000383 

.000867 
.001000 
.001888 
.001400 
.001467 
.001567 

.001788 
.001988 
.002100 
.002867 
.008838 
.004988 
.006300 
.006667 
.007667 
.008667 
.010067 
.011000 
.018400 
.016083 
.019067 
.021700 
.026633 
.029838 
.088788 
.089267 
.045833 
.054667 

Inch. 
0. 

.000188 
.000200 
.000684 
.000883 
.000888 
.000067 
.000067 
.000100 

.000166 
.000200 

.000167 
.000267 
.001466 
.001100 
.000867 
.001367 
.001000 
.001000 
.001400 
.000088 
.002400 
.002683 
.008084 
.002683 
.008983 
.003700 
.004400 
.006584 
.006066 
.000884 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  not  weU 
defined. 

0. 

.003383 

.003338 

TensUe  strength. 

Oentral  mmmary, 

TentfeitKngth  per  square  inch  of  original  section ..pounds..  106,280 

Basde  limit  per  sooare  inch  of  original  section,  not  well  defined do...    43,000 

Elongation  per  inch  after  mptnre inch..     .1683 

XkmgatioD  per  Inch  under  strain  at  elastic  limit do...  .001667 

BednetSon  in  diameter  at  point  of  niptore  (exterior) do...       .078 

FosltioQ  of  mptnTB I'^.e  from  neck 

Chancier  of  broken  snrfaoe granular  86  per  cent,  silky  16  per  cent 

QoogatiooofiiiehiectloDB..... «'.il,  ^25*.  M8 


220  BIFLE-BABBEL   STEEL,  .30-GALIBBB. 

Rolled  Barrel  Annealed  in  Charcoal. 

No.  6378. 
Marks,  S  C  L. 
Diameter,  ".606. 
Sectional  area,  .30  square  inch. 
Gauged  length,  3". 


Applied  loads. 

perbich. 

Sncceniye 
elongation 
perlndi. 

Fennanent 

set 

BaoceMive 

permanent 

let. 

Total. 

Persqnare 
inch. 

Remarks. 

Pounds, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

11,200 

11,400 

11,600 

11,800 

12.000 

12,400 

12,800 

18,600 

14,400 

16,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,790 

JPoufuU. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60.000 
66,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
118,960 

Inch, 
0. 

.000188 
.000388 
.000667 
.001000 
.001867 
.001700 
.001883 
.001900 
.008667 
.006667 
.007067 
.007788 
.009367 
.010883 
.012867 
.014667 
.017867 
.020100 
.023000 
.027000 
.080^67 
.086067 
.040838 

Inch. 
0. 

.000188 
.000200 
.000884 
.000838 
.000867 

! 000138 
.000067 

.001767 
.002000 
.001400 
.000666 

.001634 
.000966 
.002684 
.001800 
.008200 
.002288 
.002900 
.004000 
.003767 
.004300 
.006766 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

TensUe  strength. 

0. 

OenercU  summary. 

Tensile  strength  per  square  inch  of  oilsdnal  section pounds..  118,960 

Elastic  limit  per  square  inch  of  original  section do...    66,000 

Elongation  per  inch  after  rupture inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture '.86  from  neck 

Character  of  broken  surfkice silky,  interspernd  with  ftne  gmnulatloos 

Elongation  of  inch  eecUoDS « <09,«18,«^.26* 


RIFLE-BABBEL   STEEL,  .aO-OALIBEB. 

Rolled  Babrel  Annealed  in  Lime. 
No.  6374. 
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Marks,  SL. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


AppitedlOiUk. 

Elonntlon 
perbich. 

SacceniTe 
elongation 
perinch. 

Pezmanent 
aet 

SacceniTe 

pennanent 

set 

Remarkft. 

ToteL 

Pernoaie 
Lock 

200 
1,000 
2.000 

J\mnd9, 
1,000 
5,000 
10.000 
90,000 
80,000 
40.000 
60,000 
60,000 
61,000 
62,000 
68,000 
64.000 
65,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84.000 
88,000 
92,000 
96,000 
10O.000 
127,860 

Inch. 
0. 

.000100 
.000800 

.000667 
.001000 
.001388 
.001700 

.QBSm 
.OOSfiOO 

.00t2e7 

.007888 
.009667 
.OU667 
.018838 
.016300 
.019000 
.022000 
.024667 

Inch. 
0. 

.000100 
.000200 
.000867 
.000888 
.000888 
.000867 
.000888 
.000064 
.000088 
.001400 
.000288 
.000584 
.000400 
.000700 
.001166 
.000800 
.002284 
.002100 
.002166 
.002467 
.002700 
.003000 
.002667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

tm 

«,ooo 
a.ooo 

10,000 
12,000 
12,200 
12,«)0 
12,600 
12,800 
13,000 

u.aoo 

U,000 
14,000 
14,400 
15,200 
16,000 
IA,800 

0. 

n.eoo 

18,400 

19,200 

20.000 

&.570 

1 

Oeneral  mmmary. 

Teorile  fcreogth  per  iqiiare  inch  of  original  section poonds..  127,860 

Battie  limit  per  sqaare  inch  of  original  section do...    62,000 

Doogatoi  per  Inch  after  rupture inch..    .18888 

pooiMioD  per  inch  under  s&ain  at  elastic  limit do...  .002100 

Mdoction  in  diameter  at  point  of  mptnre do...      .065 

H^Qctkn  In  area  after  ropture,  per  cent  of  original  section 80.7 

PioiitioD  of  roptore at  middle  of  stem 

^'■''Kter  of  broken  surface silky  center,  fine  granular  at  the  circumference 

OoDfitfanQllncliseetioDS «. ".06,''.22«,'M0 
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BIFLE-BABBEL   3TBBL,  .30-OALIBBB. 

BoUiED  Babbel  Annbauso  in  Sand. 
No.  6876. 


Marks,  S  S  S. 

Diameter  ".606. 

Sectional  area,  .20  8quar<>  inch. 

Gauged  length,  8". 


AppUed  loMls. 

1l*1rkn<»aH/tn 

SuccenlTe 

elongation 

perlnch. 

Pennanent 
aet 

8iicoe«ive 
pennanent 

Remarks. 

Total. 

Per  square 
inch. 

permch. 

Ihmndi. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 
18,000 
18,200 
18,400 
18,600 
18,800 
14,000 
14,400 
15,200 
16.000 
16,800 
17,600 
18,400 
19,200 
20,000 
25,620 

IhmndB. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
61,000 

S'SS 

63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
128.100 

Inch, 
0. 

.000188 
.000888 
.000667 
.001000 
.001867 
.001700 
.002038 
.002100 
.002167 
.002288 
.002800 
.002838 
.002938 
.008800 
.005000 
.005267 
.005700 
.006667 
.009000 
.010900 
.018888 
.015667 
.018088 
.021100 
.024000 

Inch. 
0. 
.000188 
.000200 
.000884 
.000838 
.000867 
.000366 
.000838 
.000067 
.000067 
.000066 
.000067 
.000088 
.000600 
.000367 
.001700 
.000267 
.000488 
.000967 
.002388 
.001900 
.002433 
.002884 
.002366 
.003067 
.002900 

Inch. 
0. 

Inch, 
0. 

IniUaiload. 
ElaflUcUmit 

Tentile  strength. 

0. 

Oeneral  mmmary. 

TenMle  strength  per  square  inch  of  original  section pounds..    128,100 

Slostlclimit  per  square  inch  of  original  section do...     66,000 

Elongation  per  inch  after  rupture inoh..       .1488 

Eloiigatlon  per  inch  under  strain  at  elastic  limit do...    .008888 

Bednction  in  diameter  at  point  of  rupture do...        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture ^06  from  neck 

Character  of  broken  surfttce flnestlkf 

Elongation  of  inch  secttonB *.07,  «^.16,'.20* 


RIFL£-BARB£L   STSSL^   .30-CALIBEB. 
No.  6377. 
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Marks,  AB| 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loadA. 


8ncce«lv« 
elongation 
per  Inch. 


Inch. 


.000188 
.000187 


.000907 


.000834 
.000866 

.000334 
.000066 

.000067 
.011833 
.000667 
.000700 
.000067 
.001666 
.001884 


Perraaneni 

set 


/fi«A. 


SoceeMlTe 

peimanent 

set. 


Inch. 


.004734 
.00KM6 
.007000 


Remarks. 


Initial  load. 


ElasUc  limit. 


Teniille  strength. 


General  gummary. 

Tcnfle strength  per  square  inch  of  original  section pounds..    113,fi00 

Eh^iclimit  per  square  inch  of  original  section do...     72,000 

Kkogitloa  per  inch  after  rupture Inch..       .1933 

Eiooiaticn  per  inch  under  strain  at  elasticlimlt do...    .002600 

K^dnctioD  in  diameter  at  point  of  rupture do...         .126 

Bedacttai  in  area  after  rupture,  per  cent  of  original  section 48.3 

PiOGltiQQ  of  rapture l^.SS  from  neck 

(*bamcter  of  broken  surface flnesilky,  with  trace  of  granulation 

1  of  inch  sections ".14,  ». 81»,  ".18 
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BIFIi£*BABB£L   8TEJBL,  .aO-OALIBSB. 

No.  6378. 


Marks  A  B, 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 

IMnn  »aH<Kn 

SaooMriTO 
elongation 

Permanent 
set. 

SnooeBlve 
set. 

Total. 

Per  square 
inch. 

per  inch. 

Remarks.                 ' 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20.800 

21,600 

23,890 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
78,000 

Zl'Sffi 
75,000 

76,000 

78,000 

80,000 

84,ono 

88,000 
92.000 
96,000 
100,000 
104,000 
106,000 
119,450 

Inch. 
0. 

.000188 
.000800 
.000688 
.000967 
.001800 
.001667 
.002068 
.002400 
.002467 
.002588 
.002600 
.002688 
.012883 
.012938 
.014000 
.015667 
.019000 
.022733 
.026383 
.080667 
.035833 
.040167 
.047388 

Ifieh, 
0. 

.000188 
.000167 
.000888 
.000834 

.000867 
.000866 
.000367 
.000067 
.000066 
.000067 
.000083 
.009700 
.000600 
.001067 
.001667 
.003883 
.003788 
.008600 
.004384 
.004666 
.004834 
.007166 

Inch. 
0. 
0. 

Iwsh. 
0. 

Initial  load. 
Elastic  limit 



0. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    119,450 

Blastio  limit  per  square  inch  of  original  section do...      74,000 

Elongation  per  inch  after  rupture inch..       .1783 

Elongation  per  inch  under  strain  at  elastio  limit do...    .002688 

Reduction  in  diameter  at  point  of  rupture do...         .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section S7.1 

Position  of  rupture 1*^  from  neck 

Character  of  broken  surface fine,  silky,  trace  of  granulation 

Elongation  of  inch  sections ^^.25*, '46^^.11 


BIFLE-BABREL   STEEL,   .  30-GALIBEB. 
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No.  6379. 


Marks,  A  6|. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Granged  length,  3". 


AppUed  loads. 

Elonsatioii 
perinch. 

Sncoeniye 
elongation 
perinch. 

Peimanent 
set. 

SucceMlve 

permanent 

set. 

Remarks. 

TMaL 

PeraqiiAre 
Incb. 

20O 

2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 

ItntmU, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60.000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
78,000 
80,000 
84,000 

92,000 
96,000 
100,000 
112,450 

Inch, 
0. 

.000188 
.000000 
.000688 
.000967 
.001800 
.001688 
.002000 
.002867 
.002438 
.002500 
.014500 
.015600 
.016000 
.016000 
.018833 
.020500 
.024167 
.028167 
.083667 
.089667 
.046667 

Inch, 
0. 

.000133 
.000167 
.000883 
.000884 
.000833 
.000833 
.000867 
.000867 
.000066 
.000067 
.012000 
.001000 
.000600 
.000900 
.001438 
.002167 
.008667 
.004000 
.005600 
.006000 
.007UUO 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

19,200 



20,000 
22,490 

General  gummary. 

Tteoifle  strength  per  square  inch  of  original  section pounds..  112,450 

Elastic  limit  per  square  inch  of  original  section do...    72,000 

Elongation  per  inch  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Beductfon  In  diameter  at  point  of  rupture do...       .135 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Poiitkm  of  rupture 1^.6  from  neck 

Character  of  broken  surface fine  silky,  trace  of  granulation 

Ekngatkm  of  inch  sections ".12,  ".34*,  ".14 

H.  Doc.  300 15 
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RIKLE-BAfiSEL  STEEL,  .dO-OALIBEB. 
No.  6380. 


Marks,  A  G  2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadR. 


Total. 


Pounds. 
200 
1,000 
2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 

15,400 

15,600 
15,800 
16,000 
16,400 
16,800 
17,600 
18.400 
19,200 
20.000 
20.800 
21,600 
22,400 
23,200 
26,020 


Per  square 
Incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 

77,000 

78,000 
79,000 
80,000 
82,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
130,100 


Eloiiffation 
per  Inch. 


Inch. 
0. 
.000100 


.000633 

.000967 
.001338 
.001667 
.002033 
.002367 
.002433 
.002500 
.002533 
.002567 
.002633 
.002667 
.002700 
.005667 


.008700 
.009367 
.010400 
.012000 
.015000 
.017667 
.020500 


.027000 


.088600 
.041000 


SucoesBive 
elongation 
per  Inch. 


Inch. 
0. 

.000100 
.000200 
.000833 
.000384 
.000686 
.000884 
.000366 
.000384 
.000066 
.000067 
.000063 
.000034 
.000066 
.000034 
.000083 
.002967 
.002666 
.000367 
.000667 
.001033 
.001600 
.008000 
.002667 


.008667 
.004333 
.007167 
.002500 


Permanent 
set 


Inch. 


SncoesBive 
permanent 
set 


Inch, 


Remarks. 


InitUl  loMl 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  180,100 

Elastic  limit  per  square  inch  of  original  section do...    77,000 

Elongation  per  incn  after  rupture inch..      .1433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0Q27D0 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture H.06  from  neck 

Character  of  hrokcn  surface fine  silky,  interspersed  with  granular  metal 

Elongation  of  inch  sections '^ J0»,  M4,  ".09 


jiMrkBABl,R. 
^Huneter,  ".505. 
^ecdonaJ  area,  .20  square  inch, 
Uai^ged  length,  Z". 


BQXE-BASKEL  STEI^,  .aOKJAUBBK. 

No.  6381. 
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Oeneral  summary. 

f«rfte*i«KthT»er  BOiiATe  inchof  origiiua  iection poands..    106,960 

SSStMmS«  incli  of  oiiglnS section do...     66,000 

ItaHtfloQ VCTincb  after  raptore Inch..       .2000 

SSSdq Mr  tncli  under  stnln  at  elastic  limit do...    .002267 

^^fgjj^i^r^mwn^itk^iw'  At.  point  of  roptore do...        .125 

tcduttaft in  ueft  after  ruptore,  per  cent  of  original  section 43.8 

FSSnofreptaie 1*06  from  neck 

(^aete  of  broken  anrface fine  ailkj,  trace  of  nannlation 

S^STon^^aectioDa •.£iM9.-'.2»» 
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BIFLE-BABBEL   STEEL,   .30-OALIBEB. 

No.  6382. 


Marks,  A  B  2,  B. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

SaoceniTe 

Permanent 
set 

Baccesdve 

permanent 

set 

_-^ 

Total. 

Per  square 
Inch. 

per  inch. 

Pounds. 

200 

1,000 

2,000 

1,000 

6,000 

8,000 

10,000 

12,000 

12,800 

13,000 

13,200 

13,400 

13.600 

13,800 

14,000 

14,400 

16,200 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22.260 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
64,000 
66,000 
66,000 
67,000 
68,000 
09,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
111,260 

Inch. 
0. 

.000100 
.000800 
.000688 
.000967 
.001888 
.001667 
.002000 
.002167 
.002200 
.002233 
.012388 
.018800 
.018788 
.014883 
.016667 
.018667 
.022667 
.027000 
.061467 
.086000 
.041888 
.060888 

Inch. 
0. 

.oomoo 

.000200 
.000888 
.000884 

.000866 
.000884 
000888 
.000167 
.000088 
.000088 
.010100 
.000967 
.000488 
.000600 
.001384 
.009000 
.004000 
.004338 
.004167 
.004338 
.006833 
.006600 

Inch. 
0. 
0.- 

Inch. 
0. 

Initial  load. 

Elaatie  limit 
Tensile  strength. 

0. 

Cfeneral  summary. 

Tensile  strength  per  square  inch  of  original  section poonda..  U1,2S0 

Blaatio limit  per  square  inch  of  originalsection do...    66,000 

Elongation  per  inch  after  rapture inch.,      .isas 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0022SS 

Reduction  in  diameter  at  point  of  rupture do...       .096 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture «'.60  from  neck 

Character  of  oroken  surface fine  ailkyi  trace  of  gimnnlatino 

Elongation  of  inch  sectionB 'i6*,'.ll,M0 


BUXE-BAKBEL   STEEL,  .30-CALIBEB. 
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No.  6383. 


Marks,  AG  i,B. 
INuneter,  ".505. 
Sectional  area,  .20  square  inch. 
Ganged  len^,  3". 


AppUed  loads. 

Ekmntioii 
p^mch. 

Snooeflriye 
perlnch. 

Permanent 

set 

SuoceflBive 

pennanent 

tet. 

Remarlu. 

TotmL 

^In-Sg^ 

200 
1,000 
2,000 
4,000 

P^amndM. 
1.000 
6,000 
10,000 
20,000 
90,000 
40,000 
50,000 
00,000 

ei,ooo 

02,000 
63,000 
64,000 

66,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
02,000 
96,000 
107,400 

AdL 
0. 

.000100 
000000 
!000688 
.001000 
.001888 
.001687 
.002088 
.002100 
.010833 
.011283 
.011687 
.018838 
.014667 
.018500 
.022000 
.025767 
.081000 
.036167 
.OffiOOO 
.066687 

IndL 
0. 

.000100 
.000200 
.000888 
.000067 
.000888 
.000884 
.000966 
.000067 
.008233 
.000900 
.000431 
.001666 
.001334 
.008833 
.008500 
.008767 
.006288 
.006167 
.006883 
.018667 

Inch, 

a 

0. 

Inch, 
0. 

InitUl  load. 
Elastic  limit. 

Tenfllle  itrength. 

2;  GOO 

8,000 
10,000 
12.000 
12,200 
12,400 
12,600 

Is 

14.4D0 

16,800 
17,600 
18,400 

is,aoo 

21,480 

0. 

::::::::::::::::::::: 

Oeneral  aummary, 

Tenrilestrensftli  per  square  inch  of  original  Kction poonde..  107,400 

Baicie  Umit  per  aqnare inch  of  original  section do...    61,000 

Bwigatton  per  inch  after  mpture inch..      .2000 

CiHigatloo  per  inch  under  strain  at  elastic  limit do...  .002100 

Kednetion  in  diameter  at  point  of  rapture do...       .125 

KednctloninaFeaafterniptnre,  per  cent  of  original  section 43.8 

i^Mliloaof  raptare 1^.5  from  neck 

Chancier  of  hroken  sorface Une  silky 

~  lof  InchMCtions ''.12,«'.32»,*.l6 
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BIFLE-BABBEL   STEEL,   .30-CALIBEB. 
No.  6884. 


Marks,  A  G„  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  lofulR. 

ElODtttlOIl 

per  inch. 

Succeasive 
elongation 
perlnch. 

set. 

Inch. 
0. 
0. 

Sueoeatve 

pennanent 

set. 

Total. 

Per  square 
inch. 

Remarkn. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,600 

13,800 

14,000 

14,200 

14,400 

14,800 

16,600 

16,400 

17,200 

18,000 

18,800 

19,200 

20,000 

20,800 

21,600 

22,400 

24,270 

Poundt. 

1,000 

6,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

68,000 

69,000 

70,000 

71,000 

72,000 

74,000 

78,000 

82,000 

86.000 

90,000 

94,000 

96,000 

100,000 

104,000 

108,000 

112,000 

121,350 

Inth. 
0, 

.000100 
.000300 
.000633 
.000967 
.001333 
.001667 
.002000 
.002300 
.002383 
.009000 
.009667 
.010267 
.011333 
.014167 
.017167 
.019633 
.028000 
.026667 
.028600 
.083667 
.037883 
.043333 
.061338 

IndL 
0. 
.000100 
.000200 
.000383 
.000834 
.000366 
.000834 
.001383 
.000900 
000063 
.006667 
.000667 
.000700 
.001166 
.002884 
.008000 
.002666 
.008167 
.008667 
.001883 
.006167 
.008666 
.006000 
.008000 

IndL 
0. 

Initial  toad. 

0. 

ElaMtic  limit 

1 

TensUe  strength. 

Chneral  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  121,3S0 

Elastic  limit  per  BQuare  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002838 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture at  middle  of  the  stem 

Character  of  broken  surface fine  nannlar 

Elongation  of  inch  sections *'.10,*.28*,*'.ll 


RIFLE-BAHREL   STEEL,  .  30-CAIiIBEB. 
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No.  6385. 

BoUow  specimen. 

Marks, /X. 

Exterior  diameter,  ".588. 
Interior  diameter,  ".300. 
Sectfonal  area,  .20  square  inch. 
Gaoged  lengthy  3". 


AppOedUmOB. 


^^  Pl22b*~ 


1, 

5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
6&,000 
56,000 
5>7,00O 
fiB,000 
&9,000 

eo,ooo 

61.000 
62,000 

e3,ooo 

64,000 
66,000 
68,000 
T2,000 
76.O0O 
80,000 
84.000 
88,000 
92,000 
96,000 
100,000 
104,000 
108.  OOO 
112,000 
116,000 
126,400 


Eloiufation 
per  Inch. 


Inck. 
O. 
.000100 
.000800 
.000683 
.000967 
.001800 
.001683 
.001800 
.001867 
.001900 
.001967 
.002033 
.003967 
.004400 
.004700 
.006100 
.006667 
.006867    , 
.007800 
.009107    I 
.011400    I 
.018888    I 
.015667    I 
.018167    , 
.020883 
.023500 
.026667 
.090000 
.034888 


Succctrive 
elonnitioii 
perinch. 


Inck. 
0. 

.000100 
.000200 
.000883 
.000334 


.045338 


.000167 
.000067 
.000038 
.000067 
.000066 
.001984 
.000438 
.000800 
.000400 
.000567 
.000700 
.000983 
.001867 
.002238 
.001983 
.002834 
.002500 
.002666 
.002667 
.008167 


.004888 
.006000 
.006000 


Permanent 
set. 


Inch. 


SuoceflBive 
pennanent 
set. 


IiuA. 


n 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Teuile  rtrenrtli  per  square  inch  of  original  section pounds..  126,400 

BMic  limitper  sauare  inch  of  original  section do...    59,000 

HoKStkn  per  inch  after  rapture inch..      .1233 

DnSitioa  per  Inch  under  strain  at  elastic  limit do...  .002033 

Bsdnctian  tadiameter  at  point  of  rupture  (exterior) do...       .068 

Itrition  of  mpture ''.S  from  neck 

Cbsncter  of  broken  surface fine,  granular 

Ckngatiooofinchaectloiis ''.09,».11,M7» 
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BIFLS-BASBEL  8TSEL,  ,30-OALIBSB. 


Open  Hearth  Stock,  Lime  Annealed  in  Furnace  after  Coouno 
FROM  Rolling  Heat. 

No.  8390. 
Marks,  L  B  from  breech. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,400 

10,600 

10,800 

11.000 

11,200 

11.400 

11,600 

12,000 

12,400 

12,800 

13,600 

14,400 

15.200 

16,000 

16,800 

17,600 

18.400 

19.200 

20.000 

22,010 


Per  square 
Inch. 


Poundt. 
1,000 
6,000 
10,000 
20.000 
30.000 
40,000 
60,000 
62,000 
58,000 
54,000 
66,000 
66.000 
67,000 
68,000 
60,000 
62.000 
64.000 
68.000 
72,000 
76.000 
80,000 
84,000 
88.000 
82,000 
96,000 
100,000 
110,060 


ElonfEtion 
per  mch. 


Inch, 
0. 

.000100 
.000900 
.000600 
.000967 
.001800 
.001667 
.001767 
.001800 
.001867 
.004867 


.006667 
.006088 
.006100 
.009388 

.010667 
.018383 
.016000 
.019083 


.026000 
.080400 
.066000 
.042733 
.061000 


SuooesBive 
elongation 
perinoh. 


Inch. 
0. 

.000100 
.000200 
.000900 
.000367 


.000367 
.000100 
.000083 

.000067 
.009000 

.001166 
.000634 
.000866 
.001167 
.001238 
.001334 
.002666 


.008083 
.006300 
.008667 
.004400 
.006600 
.006738 
.008267 


Permanent 
set 


Inch. 


Bucceniye 

permanent 

aet 


Inch. 


Remarks. 


IniUal  load. 


BlasUc  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  110,060 

Elastic  limit  per  square  inch  of  original  section do...    64.000 

Elongation  per  inch  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture *.7  from  neck 

Character  of  broken  surface fine,  sUky 

Elongation  of  inch  Beotiona MO,*.10,'.8^ 


BIFLE-BABREL  STEEL,  .  30-CALIBEB. 
No.  6391. 
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Marks,  L.  M.  from  muzzle. 
Diameter,  ''.505. 
Sectional  area,  .SO  square  inch. 
Guaged  length,  3^^. 


AppUAd  kwds. 

Elonnitloii 
permch. 

SocoeaiTe 
elongation 

Pennanent 
set. 

Saocearive 
permanent 

set 

Remarki. 

ToteL 

liu3i. 

20O 
1,000 
2.000 
4,000 
6,000 
S,000 
10,000 

1,000 

slooo 

20,000 
80,000 
40,000 
60,000 
56,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
119,700 

0. 

.000100 
.000800 

.000667 
.001000 
.001883 
.001667 
.001900 
.002088 
.002067 
.006267 
.006667 
.006100 
.007888 
.008167 
.011100 
.018000 
.016667 
.018600 
.021838 
.024667 
.028000 
.082167 
.086667 
.048000 

Inch. 
0. 
.000100 
.000200 
.0d0667 
.000883 
.000838 
.000834 
.000288 
.000188 
.000004 
.008200 
.000800 
.000683 
.001238 
.000684 
.002968 
.001900 
.002867 
.002833 
.002838 
.008884 
.006838 
.004167 
.004600 
.006333 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  stiength. 

0. 

u,ooo 

1  ii.000 

1   12,»0 

12.400 

1  12.600 

'   12,800 

U.200 

,   12.000 

M.40O 

i^aoo 

i«;oQo 

18,800 

ITlflOO 

'   U  400 

viva 

20.000 

20^800 

St  000 

%M0 

Qenerai  summary. 

IJndeitrengtli  per  square  inch  of  origtaal  section pounds.. 

UMx  limit  per  sqaaie  inch  of  origins!  section do... 

HociKitloo  per  inch  after  rupture inch., 

jHpptioo  per  inch  under  strain  at  elastic  limit do... 

BMQctkm  m  diameter  at  point  of  rupture do... 

JnncUoD  in  area  after  rupture,  per  cent  of  original  section ».., 

nrtdoB  of  rupture l'M8  from  neclc 

<3iU8clerof  nroken  surface silky,  traceof  fine  granulation;  partial  fracture  of  stem  at 

center  punch  mark,  defining  inch  sections  on  surface  of 
stem. 
lof  inch  sections ".IS*,  ".27*.  ".11 


119,700 

61.000 

.1867 

.002067 

.125 

43.8 
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BIFLE-BABBEL   STEEL,   .30-CALIBBB. 

Rolled  Barrel  Steel. 
No.  6397. 


Marks,  S  X  M  from  muzzle. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  l<Md8. 

Elonsatloii 
per  Inch. 

Succeasive 

elongation 

perinch. 

Permanent 
aet. 

SucceMlve 

permanent 

aet 

I 

ToUl. 

PersqiiAre 
inch. 

Remarka. 

limndt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

16,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

22,910 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
114,660 

Inch. 
0. 

.000100 
.000800 
.000688 
.000967 
.001300 
.001667 
.002000 
.002333 
.002367 
.013583 
.014000 
.014667 
.015333 
.016267 
.017667 
.019333 
.022983 
.027383 
.081600 
.086838 
.048388 

Inch. 
0. 

.000100 
.000200 

.000334 
.000383 

.000867 
.000383 

.000383 
.000034 
.011166 
.000467 
.000667 
.000666 
.000934 
.001400 
.001666 
.008600 
.004400 
.004167 
.0M833 
.007000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load 
ElaiiUc  limit. 

0. 

1 

1 

1 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  114,560 

Elastic  limit  per  square  inch  of  original  section do...    71,000 

Elongation  per  incn  after  rupture inch..      .18g7 

Elongntion  per  inch  under  strain  at  elastic  limit do. . .  .  002807 

Reduction  in  diameter  at  point  of  rupture do. . .        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1*.  21  from  neck 

Character  of  broken  surface flnesUky 

Elongation  of  inch  sections •'.18,»22*,*^.21« 


KI1FI«£-BARBEL    STEEL,   .30-OALIBEB. 

No.  6398. 
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Marks,  S  X  B,  from  breech. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


AvpOedUmdm, 

Elonntion 
Iftermch. 

SoocessiTe 
elonntion 

Permanent 
set 

Biicoe8BiT« 

pennanent 

■et 

Remarlu. 

TotaL 

"^tn-r^ 

90O 
1,600 

Ammfa. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 

.60.000 
60,000 
66,000 
66,000 
67,000 
66.000 
60,000 

2SS 
72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

110,  ISO 

Inek. 
o. 

.000100 
.000800 
.000688 

.001000 
.001388 
.001667 
.000000 
.002288 
.002267 
.002800 
.016867 
.016667 
.017267 
.018888 
.019667 
.021667 
.026000 
.029767 
.081667 
.OMOOO 
.017667 
.066888 

Inch. 
0. 

.000100 
.000200 
.000688 
.000867 
.000888 
.00U884 
.000888 
.000233 
.000084 
.000033 
.018067 
.001800 
000600 
.001066 
.001384 
.002000 
.004383 
.003767 
.004900 
.006388 
.007667 
.010666 

Inch. 
0. 

0. 

Inch, 
0. 

Initial  load. 
EUmUc  limit. 

Tensile  strength. 

2.000 

4,000 

«;ooo 

8,000 

10,000 

0. 

13,000 
13,000 

its; 

14,000 
14,400 
14,800 
15,800 
16,000 
16,800 
17,600 
18,400 

19  aoo 

aCLOQO 



22,000 

Oemeral  summary, 

Teode strength  per  aqnaiv  Inch  of  original  section pounds..  110.150 

nsttk  limit  per  aqoare  inch  of  original  section do...    67,000 

DoogitioD  per  inch  after  rupture inch..      .1833 

Booiatian  per  inch  nnder  strain  at  elastic  limit do...  .002300 

Hedurtion  in  diameter  at  point  of  rupture do...       .115 

KeilQction  in  area  after  rapture,  per  cent  of  original  section 40.3 

FoltioD  of  mpCare 1*6  from  neck 

Cbsncterof  broken  rarfaoe fine,  silky 

BoBgattonof  inchaectlana M4.  ".80», 'Ml 
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RIFLE-BABBEL   STEEL,   .90-OALIBEB. 


No.  6899. 
Marks,  S. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  S''. 


Applied  loads. 

Suocenive 
olongEtion 
perlxuUi. 

Permanent 
set. 

SuooeniYe 

permanent 

Bet. 

Remarks. 

Total. 

Persquaie 
inch. 

permch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

14,200 

14.400 

14,600 

14,800 

15,000 

15,200 

15,600 

16,000 

16.800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

23,200 

24,000 

26,310 

Pmnds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

71,000 

72,000 

78,000 

74,000 

75,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.000 

108,000 

112,000 

116,000 

120,000 

181,660 

JnefL 
0. 

.000100 
.000900 
.000633 
.000967 
.001300 
.001638 
.001967 
.002338 
.002367 
.002400 
.005600 
.005967 
.006600 
.007000 
.008067 
.009100 
.011333 
.013667 
.010333 
.019033 
.021000 
.024833 
.028233 
.082000 
.036600 
.048000 

Inch. 
0. 
.000100 
.000200 
.000338 
.0UUB34 
.000833 
.000333 
.000334 
.000366 
.000034 
.000033 
.008100 
.000467 
.000633 
.000400 
.001067 
.001083 
.002233 
.002834 
.002666 
.002700 
.002567 
.008233 
.008400 
.003767 
.004600 
.006600 

Inch. 
0. 
0. 

IndL 
0. 

Initial  load. 
BOasUc  limit. 

Tensile  strength. 

0. 



Oeneral  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  131,650 

Elastic  limit  per  square  inch  of  original  section do...    72,000 

Elongation  per  incn  after  rupture inch..      .1533 

Elongation  per  inch  under  strain  at  elasticlimit do...  .002400 

Reduction  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 4S.S 

Position  of  rupture 1".04  from  neck 

Character  of  broken  surface flne,sUky 

Elongation  of  inch  secUona '.09,'.18,«.2«* 


RIFLE-BARKEL    STEEL,   .90-OALIBSB. 
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Same  Metal  as  No.  6399,  Allowed  to  Cool  Partly  after  Rolling, 
THEN  Reheated  and  Annealed  in  Charcoal. 


Ho.  6409. 


Marks,  S.  R.  B.  from  breech. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3''. 


EloDflttion 
per  Inch. 

SaooenlTe 
eloDAtion 

Permanent 
set. 

Suocevive 

permanent 

aet 

Remarks. 

Total. 

Pereanare 

Jimmdt. 

aoo 

1.000 
2.000 

1.000 
5.000 
10.000 

20.010 

IndL 
0. 
.000100 
.000900 
.000688 
.001000 
.001888 
.001667 
.002000 
.002200 
.002800 
.006600 
.006888 
.009200 
.009788 
.011000 
.011767 
.014288 
.017000 
.019667 
.022S00 
.026600 
.029888 
.082888 
.087733 
.044888 

Inch. 
0. 
.000100 
.000200 
.000888 
.000867 
.000888 
.000884 
.000883 
.000200 
.000100 
.008800 
.000788 
.002867 
.000688 
.001267 
.000767 
.002466 
.002767 
.002667 
.002888 
.003100 
.008738 
.008600 
.004900 
.006600 

Inch. 
0. 
0. 

Inch. 
0. 

InltUl  l(Md. 
ElasUc  limit. 

Tensile  strength. 

iOOO 

6,000  ■      aolooo 

8^000 
10.000 
12.000 
13,000 

40.000 
50,000 
00.000 
6^000 
08,000 
60,000 
70,000 
71,000 
72,000 

76,000 

80.000 

84,000 

88.000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

124,460 

0. 

i^eoo 

U,80O 

it  000 

M.aoo 

■   litfO 

1   H800 

15,200 

,   16,000 

)   16.800 

17,000 

18,400 
19,2B0 
».000 
S.800 

1  n  So 

1  z^So 

24.890 

Oeneral  summary. 

TeodteitKogth  per  ■qimre  inch  of  original  section pounds..  124,450 

Ositic  limit  per  Kiiiare  inch  of  original  section do...    68,000 

Bongation  per  inch  after  ruptare inch..     .1667 

Bonsatton  per  Inch  under  strain  at  elastic  limit do...  .002800 

Bedoct&on  in  diameter  at  point  of  rupture do...       .165 

KedoetioD  in  area  after  rupture,  per  cent  of  original  section 51.9 

FbBtkm  of  rupture ".7  from  neck 

Chsiacter  of  broken  surface flue,  silky,  serrated 

EkniitiaQollDchnctlianB ''.lO,  *.07, ''.OS* 
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RIFLE-BASBEL   STEEL,   .30-OALIBEB. 
No.  6410. 


Marks,  S.  R.  M.  from  muzzle. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Sacoentve 
elongation 
per  Inch. 

Permanent 
set. 

SoooealTe 

pennanent 

set 

Total. 

Peraquaie 
Inch. 

per  inch. 

Remarlu. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 

14,000 

14,200 
14,400 
14,800 
16,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
25,280 

Pounds. 
1.000 
6.000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
65,000 

70,000 

71,000 

72,000 

74,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96.000 

100.000 

104,000 

108,000 

112,000 

126,400 

Inch. 
0. 

.000100 
.000833 

.000667 
.001000 
.001333 
.001700 
.002083 
.002233 
f    .002400 
t    .008988 
.009100 
.009633 
.011000 
.011933 
.014238 
.016667 
.019333 
.021833 
.026000 
.028000 
.081667 
.036383 
.041833 

Inch. 
0. 

.000100 
.000283 
.000884 
.000888 
.000888 
.000867 
.000888 
.000200 
.000167 
.006588 
.000167 
.000688 
.001367 
.000988 
.002800 
.002434 
.002666 
.002500 
.003167 
.008000 
.008667 
.004666 
.006000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

ElasacUmit. 

Tensile  strength. 

Qeneral  wmmary. 

Tensile  strength,  per  square  inch  of  original  section pounds..  126,400 

Elastic  limit  per  sauare  inch  of  original  section do...    70.000 

Elongation  perinchafter  rupture., inch..      .u07 

Elongation  per  inch  under  strain  at  elasticiimit do...  .OQBMOO 

Reduction  in  diameter  at  point  of  rupture do...       .186 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ''.85  from  neck 

Character  of  broken  surface flne,(rill^ 

Elongation  of  inch  sections *.80*,  MO,  •.w 


BIFLE-BABBEL  STBEL,  .aO-OAUBBB. 
No.  6400. 
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Marks,  78. 

Diameter,  ".506. 

Sectiona]  area,  .20  square  inch. 

Gauged  length,  3". 


AppUedkymdB. 


Ton^. 


p^ 


traqpt 
fnrin. 


l.OOO 
5,000 

laooo 
ao»ooo 

9D,000 
40,000 
fiOt^OOO 


7D,000 
T7.CJOO 
7S,000 
79,000 

ao,ooo 

81,000 
82,000 
94.000 
88,000 
92,000 
9a,CXM> 
100,000 
104,000 
108,000 
112,000 
116^000 
120,000 
lM,bfiO 


ktlOD 


per 


Inch. 
.000188 


.omooD 

.001988 
.001700 
.002088 
.002400 
.002700 
.002767 
.007687 
.006883 
.006787 
.000600 
.010100 
.018067 
.015067 
.018888 
.020667 
.028888 


.080888 

.064888 


ekmcatioi 
per  inch. 


Inch. 
0. 

.000188 
.000167 
.000888 


.000888 


.000667 
.000600 
.000067 

.004900 
.000666 
.000484 
.000838 
.000600 
.002667 
.002200 


.002884 
.002666 


.004000 
.004000 
.004667 


Permanent 
set 


Inch, 


BacoenlTe 
permanent 


Inch, 


Bemarlu. 


Initial  Imd. 


Elastic  limit 


Teiudle  strength. 


General  summary. 

L  per  ■QQATe  inch  of  original  section pounds..  184,660 

B^Jt  per  SqSiare  inch  of  original  section do...    78,000 

"    I  perlncn  af  ter  mptnre Inch..      .1688 

aperincli  under  strain  at  elastic  limit do...  .002767 

L  ^diameter  at  point  of  mptnre do...       .105 

—»E««—«i  in  area  after  rapture,  per  cent  of  original  section 87.1 

P^rfthmolniptare.— ^ l^.S^neck 

ChsnudcrofhfrokenBarface V;XV**LK*^J 

Skn^tkm  of  inch  sectUma '■'.10, '.26*. '.10 
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BIFLE-BABREL  STEEL,   .90-CALIBEB. 
SPEODfENS  FBOM   BaR  AS  RECEIVED. 

No.  6406. 


Marks,  80  E,  from  end  of  bar. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loMln. 

Elongation 
per  Inch. 

Sucoentve 
elongation 
perincb. 

Permanent 
set. 

Saoce§BiYe 

pennanent 

set 

Total. 

PersQuare 
Inch. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,600 

11,800 

12,000 

12,200 

12,400 

12.600 

12,800 

18,200 

13,600 

14,400 

15,200 

16,000 

16,800 

17,600 

18,400 

10,200 

20,000 

20,800 

21,600 

22,400 

24,020 

Pounds. 

1,000 

6,000 

10.000 

20,000 

30,000 

40,000 

60,000 

68,000 

69,000 

60,000 

61,000 

62,000 

63,000 

64,000 

66,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

120,100 

Inch. 
0. 

.000100 
.000800 
.000688 
.001000 
.001383 
.001700 
.001967 
.002000 
.002200 
.004000 
.004400 
.004967 
.005867 
.006667 
.007767 
.010000 
.012833 
.016000 
.017667 
.02U738 
.023667 
.027167 
.031333 
.036333 
.043383 
.060333 

Inch. 
0. 

.000100 
.000200 
.000338 
.000367 
.000333 
.000367 
.000267 
.000033 
.000200 
.001800 
.000400 
.000567 
.000400 
.001300 
.001100 
.002233 
.002383 
.002667 
.002667 
.003066 
.002984 
.003500 
.004166 
.005000 
.007000 
.007000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  Umit. 

0. 

1 

1 

1 
Tensile  ■trength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  aeotion ponnds..  120,100 

Elasticllmit  per  square  inch  of  original  section do...    69.000 

Elongation  per  inch  after  rupture inch..      .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Seduction  in  diameter  at  point  of  rupture do...       .096 

Seduction  in  area  after  rupture,  per  cent  of  original  section 810 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  sections *.12,*.27*,'.U 


KIFLE-BABBEL   STEEL,   .30-OALIBEB. 
No.  6406. 
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Marks,  80  M,  from  middle  of  bar. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


1       AppUed  lomdB. 

m/vnAMftrkn 

Succeniye 
elongation 
per  inch. 

Pennanent 
Bet 

Successiye 

permanent 

set. 

Remarks. 

Total. 

Pertqiiare 
Inch. 

per  inch. 

Dinmdg. 

200 

1,000 

Pounds. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

50,000 

56,000 

58,000 

50,000 

60,000 

61,000 

62,000 

64,000 

66,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000. 

112,000 

120,150 

Inch. 
0. 

.000100 
.000800 
.000688 
.001000 
.001883 
.001700 
.001900 
.002000 
.002038 
.002800 
.004100 
.004467 
.006667 
.006767 
.007667 
.010167 
.012338 
.016000 
.017667 
.020400 
.028933 
.02'^S8 
.082000 
.096667 
.042833 
.051000 

Inch. 
0. 

.000100 
-000200 
.000883 
.000867 
.000838 
.000867 
.000200 
.000100 
.000088 
.000267 
.001800 
.000967 
.OOUOO 
.001200 
.000900 
.002600 
.002166 
.002667 
.002667 
.0QQ783 
.003633 
.003400 
.004667 
.004667 
.006166 
.008167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

2,000 

4)000 

6.000 

8.000 

10.000 

11,000 

■     11,600 

11.800 

12,000 

'     12,200 

'    12,400 

12,800 

13.200 
13,600 
14.400 
16,200 
16,000 
16,800 
17.000 
18,400 
19«200 
20,000 

20'866 

1 
Tensile  strength. 

21,600 
22,400 

24.000 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

EUsticUmlt  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rapture at  middle  of  stem 

Character  of  broken  surface sill^y,  interspersed  with  granular  metal  at  the  circumference 

Elongation  of  inch  secUons ".12,  ".24*, 'Ml 

H.  Doc.  300 16 


120,160 

59,000 

.1567 

.002033 

.066 

80.7 


242  RIFLE-BARBEL   STEEL,   .9(HCALIB£R. 

Specimbns  from  Barbel  Rolled  and  Annealed  in  Charcoal. 

,  No.  6407. 

Marks,  80  R  B,  breech  end. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 

Per  square 
inch. 

Poundt. 

Pounda. 

200 

1,000 

1,000 

6,000 

2,000 

10,000 

4,000 

20,000 

6.000 

30,000 

K.000 

40,000 

10.000 

60,000 

10.200 

61,000 

10,400 

62,000 

10,600 

68.000 

10.800 

64,000 

11,200 

66,000 

11,600 

68,000 

12,000 

60,000 

12,800 

64.000 

13,600 

68,000 

14.400 

72,000 

If).  200 

76.000 

16.000 

80,000 

16.800 

84,000 

17,600 

88,000 

18,400 

92,000 

19,200 

96,000 

20.000 

100,000 

21,710 

106,650 

Elongation 
per  inch. 


I 

I  Inch. 
0. 

.000100 
.000900 
.000688 
.001000 
.001883 
.001700 
.008667 
.006600 
.006067 


.007667 


.010383 
.012667 
.016867 
.017667 


.024400 


I 


Succcflsive 
elongation 
per  inch. 


.033000 
.088000 
.044667 
.054000 


Permanent 
set. 


Inch. 
0. 

.000100 
.000200 
.000883 
.000867 
.000883 
.000367 
.001967 
.001883 
.000667 
.000666 
.001084 
.001166 
.001500 
.002334 
.002700 
.002800 
.003166 
.003667 


.001667 
.006000 
.006667 
.009383 


Inch. 


.000067 


Sacceaaiye 

permanent 

set. 


Remarks. 


Indi. 
0.  I  Initial  load. 


.000067 


Elastic  limit. 


Tensile  strength. 


General  nimmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  lOB,  aw 

Elastic  limit  per  square  inch  of  original  section do. . .    50.  OOU 

Elongation  per  Incn  after  rupture inch . .      .  I>i7 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .0017^)0 

Reduction  in  diameter  at  point  of  rupture do. . .       .  Ok*» 

Reduction  in  area  after  rupture,  p^r  cent  of  original  section 30. 7 

Pt wi tion  of  rupture 1  "from  neck 

Character  of  broken  surface silky,  interspersed  with  granular  metal  at  the  circumference. 

ElongaUonof  inch  secUonJi ".22*,  MS,  MO 


RIFLE-BABREL   8TE£L,  .dO-OALIBSJEL 
No.  6408. 
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Marks,  80  R.  M.  muzzle  end. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'/. 


1      Applied  loMk. 

Elooffation 
perlncb. 

SncccflBiTe 
elongation 
perinch. 

Inch. 
0. 

.000100 
.000200 
.000888 
.000834 
.000866 
.000834 
.000200 
.000033 
.000067 
.006683 
.000700 
.000400 
.001067 
.001066 
.002600 
.002900 
.002984 
.002983 
.008233 
.008834 
.004166 
.005884 
.007666 

Pennanent 
set. 

Inch. 
0. 
0. 

Snoceemve 

pennanent 

set. 

Remarks. 

1 

200             1,000 

l.OUO    1          6,000 
ZOOO            10,000 
4,000            20,000 
6.000            30,000 
^000    !        40.000 

Inch. 
0. 

.000100 
.000800 
.000683 
.000967 
.001383 
.001667 
.001867 
.001900 
.001967 
.007500 
.008200 
.006600 
.009667 
.010733 
.018833 
.016233 
.019167 
.022100 
.025833 
.029167 
.083833 
.038667 
.046833 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

10,000    1        50,000 

11,000            56,000 
11,200            56,000 
11.400    ,        57,000 
11,600            58,000 
11.300    ,        59,000 
12.000            60,000 
12.400            02,000 
ItWO            64,000 
13.600    ,        68,000 
14,400            72,000 

.    \S,'3»            76,000 

l&OOO            80,000 

16.  »0            84,000 

17.600    ,        88,000 

1    18.400            92.000 

1   »,200 
1   20.000 

96,000 
100. 000 
112,860 

22,570 

Tensile  strength. 

1 

General  fummary. 

TeniDe itieiigtli  per  winare  inch  of  original  section pounds..    112,850 

Elsitic Umit  per  sqoare  inch  of  original  section do...     57,000 

Doogatloo  per  inch  after  rupture inch..       .1900 

Bongatian  per  inch  under  strain  at  elastic  limit do...     .001967 

Reduction  in  diameter  at  point  of  rupture do...        .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

^nitloQ  of  ruptore 1')'.5  from  neck 

Cbsiacter  of  DTOken  sorface fine,  silky 

BoDgation  of  inch  aecUona ".15,  ".80»,  ".12 
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BIFLE'BABBEL    STEEL,   .30-CALIBEB. 
No.  6411. 


From  end  of  bar  as  received. 

Marks,  S.  E. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 


Applied  loads. 

Elongation 
per  Inch. 

Successiye 
elonsatlon 
perlnch. 

Pennanent 
set. 

Succeaiiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

PtmndB. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15,000 

16,200 

16,400 

16,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20.800 

21,600 

22,400 

23,200 

24,000 

27,620 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
76,000 
76,000 
77,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
188,100 

Inch. 
0. 

.000100 
.000888 

.000667 
.001000 
.001338 
.001667 
.002000 
.002367 

.004167 
.005100 
006000 
.006600 

.006833 
.010500 
.012833 
.015000 
.017333 
.020133 
.022500 
.026667 
.029167 
.083833 

Inch. 
0. 

.000100 
.000238 
.000884 
.000338 
.000333 
.000334 
.000338 
.000367 
.000233 
.001567 
.000983 
.000900 
.000600 
.002833 
.001667 
.002333 
.002167 
.002333 
.002800 
.002367 
.008167 
.008500 
.004166 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load 

0. 

Elastic  limit 

1 

1 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  188,100 

Elastic  limit  per  square  inch  of  original  section do...    75,000 

Elongation  per  inch  after  rupture inch..      .1533 

Elongation  per  inch  under  strain  at  elajBtic  limit do...  .002600 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1*.26  f rom  necJc 

Character  of  broken  surface fine,  silky 

ElongaUonofinchaectiona ".OS,  ^.23*,  M5 


HIFLE-BARREL   STEBL,   .30-CALIBEB. 

No.  6412. 
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From  middle  of  bar  as  received. 

Marks,  S  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

t^uged  length,  3". 


Applied  loMls. 

Elongation 
per  inch. 

SocoessiTe 
elonmtion 
per  inch. 

Permanent 
eet 

Suocemive 

permanent 

set. 

Remarks.               { 

Total. 

inch. 

aoo 

l.OOO 

ftmnds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

00,000 

70,000 

74,000 

75,000 

76,000 

77,000 

78,000 

80.000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

lOB.OOO 

112.000 

116,000 

120,000 

137,660 

Inch, 
0. 

.000100 
000800 
!000667 
.001000 
.001333 
.001667 
.002033 
.002367 
.002533 
.002700 
.006083 
.005433 
.006083 
.006767 
.009100 
.011000 
.013067 
.015700 
.017967 
.020633 
.023333 
.026667 
.080100 
.034333 

Inch. 
0. 
.000100 
.000200 

.000367 
.000333 
.000333 
.000834 
.000366 
.000334 
.000166 
.000167 
.002333 
.000400 
.000600 
.000734 
.002338 
.001900 
.002067 
.002633 
.002267 
.002866 
.002500 
.003334 
.008433 
.004233 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2,000 

4,000 

6.000 

M.OOO 

10.000 

0. 

12.000 

14,000 

U.800 

15.000 

1^.200 

15.400 

IV  €00 

I6.O0O 

If.KX) 

17.600 

K400 

19. 200 

lA).0Of) 

2[».K)0 

21.  GOO 

r.ttO 

23.200 



24,000 

27.510 

General  eummary, 

Tnufle strength,  per  square  inch  of  original  section pounds..    137,650 

Elaiitic  limit,  per  square  inch  of  originsJ  section do...     74,000 

Ditn^tioD  per  inch  after  ruptore inch..       .1567 

|l<ngitton  per  inch  under  strain  at  elastic  limit do...    .002533 

Kedtictkm  in  diameter  at  point  of  rupture do...         .126 

St«lQction  in  area  after  rupture,  per  centimi  of  original  section 43.8 

^tion  of  rupture at  middle  of  stem 

3»*'««ter  of  broken  surface fine  silky 

Bongadon  of  Inch  sections ".10,  «'.28*,».09 
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RIFLE-BABBEL   STEEL,  .30-OALIBEB. 
No.  6413. 


From  end  of  bar. 

Marks,  S^  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
200' 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
13,400 
13.600 
13.800 
14,000 
14,400 
15,200 
16,000 
18,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
23,200 
24,000 
26,620 


Per  square 
inch. 


Poundt. 
1,000 
5,000 
10.000 
20,000 
90,000 
40,000 
50,000 
60,000 
67,000 
68,000 
69,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
183,100 


Elonffation 
per  mch. 


Inch. 
0. 
.000133 


.000667 
.001000 


.001700 
.002067 


.002367 
.004667 


.005900 
.007600 
.010000 
.011767 
.014000 
.016400 
.019000 
.021233 
.024667 
.027500 
.031167 
.036000 
.040600 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000200 
.000334 
.000333 


.000867 
.000367 


.000034 
.002300 
.000666 
.000567 
.001700 
.002400 
.001767 
.002233 
.002400 
.002600 
.002233 
.003434 


.003667 
.003833 
.005500 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set.       I 


Inch. 


Remarks. 


Initial  load. 


ElAJttic  limit. 


Tensile  strength. 


Oeneral  mammary. 

Tensile  strength  per  Bqnare  inch  of  original  section pounds..  183,100 

Elastic  limit  per  square  inch  of  original  section do...    68.000 

Elongation  per  inch  after  rupture Inch...      .1500 

Elongation  per  inch  understrain  at  elastic  limit do...  .002367 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  percentof  original  section 37.1 

Position  of  rupture 1''.8  from  neck 

Character  of  broken  surface fine  silky,  with  trace  of  granulation 

Elongation  of  inch  aectiona ".iS,  ".23*.  ".o» 


KIFI.E-BABBEL   STEEL,  .30-OALIBEB. 
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No.  6414. 
From  middle  of  bar. 
Marks,  SIM. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  S", 


.4pplied  lowU. 


TffUJ. 


Per 


raqp 
inch. 


Elongation 
per  Inch. 


1,000 
6,000 
10,000 
20,000 
30,000 
40,000 

eo^ooo 
eo.ooo 

08,000 

69.O0O 

7O,O0O 

Tl.OOO 

72,O0O 

74,O0O 

76.000 

80.000 

84,000 

88,000 

«2,O0O 

96.000 

100,000 

104,000 

108,000 

112,000 

110,000 

120,000 

lM,90O 


Iruh, 
0. 
.000100 
.000383 

.000667 
.001000 
.001367 
.001700 
.002067 
.002300 
.002333 
.004400 
.004900 
.00^067 
.006867 
.007000 


.011000 
.013067 
.016833 

.oiaooo 

.020500 


.026433 
.02S883 

.033667 


Successiye 

elongation 

perinch. 


Inch. 
). 
.000100 


.000384 
.000833 
.000867 
.000883 
.000367 


.000033 

.002067 
.000600 

.000167 

.oooeoo 

.001133 
.002833 
.001667 
.002067 
.002266 
.002667 
.002500 


.002900 
.004334 
.006000 


Pennanent 
set. 


Inch. 


Successive 

pennanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

ToMfle  Rremrtli  per  9(|tiAre  inch  of  original  section pounds..  134,300 

Bude  limiti>er  sa -oare  1  neh  of  origi  nal  section do . . .    69, 000 

Ekncatioa  perinch  aftermpture inch..     .1600 

Drantioa  perincli  under  strain  at  elastic  limit do...  .0023a3 

ftSSrtion  in  diameter  at  point  of  rupture do...       .la") 

Reteetloain  SLrea  after  rupture,  per  cent  of  original  section 37.1 

MtiofiofrDptnTe - ...  l'M6  from  neck 

Character  of  Dxoken  surface fine  silkjr.  with  trace  of  granulation 

£ku«tfkiaoiincliaectioxi8 ^0§/M9*  ".17* 
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bifle-babkel  steel,  .30-oalibeb. 
Bed*end  Babs. 


No.  6417. 
From  bar  as  received. 
Marks,  81  R. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elonsration 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

1 

1 

Total. 

Per  8Quar6 
inco. 

Remarks. 

Poundt. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
13,000 

13,200 

13,400 
13,600 
14.000 
14.400 
15,200 
16,000 
16,800 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
'22,400 
23, 810 

POUTUUf. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
.     50,000 
60,000 
65,000 

Inch. 
0. 

.000100 
.000300 
.000683 
.001000 
.001333 
.001700 
.002067 
.002267 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000367 
.000367 
.000200 
.000033 
.004367 
.000666 
^000600 
.001067 
.001067 
.002967 
.002667 
.002967 
.003083 
.003667 
.003966 
.004400 
.004767 
.007167 
.008666 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

0. 

I 

,       66,000    1^     [aOMkl 

67,000 
68,000 
70,000 
72,000 
76,000 
80.000 
84.000 
88,000 
92.000 
96.000 
100,000 
104,000 
108,000 
112,000 
119,050 

.007333 
.007983 
.009000 
.010067 
.013033 
.015700 
.018667 
.021700 
.025367 
.029333 

.038500 
.046667 
.034833 

Tensile  strength. 

General  mmmary, 

Tenfdle  strength  per  square  inch  of  original  section pounds..    119,060 

Elastic  limit  per  square  inehof  original  section do...      66,000 

Elongation  per  inch  after  rupture inch..       .183S 

Elongation  per  inch  under  strain  at  elastic  limi  t do . . .    .  002300 

Reduction  in  diameter  at  point  of  rupture do...         .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section do...         46.2 

Position  of  rupture l''.85(rom  neck 

Cbaracter  of  broken  surface fine  silkv 

Elongfttion  of  inch  secUona »l7,*28*.Mb 


BIFIiE-BABREL   STEEL,   .30-OALIBBB. 

Red-End  Bar. 
No.  6418. 
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From  breech  end  of  barreL  rolled  and  annealed. 

M&Tks,  81  R  R. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Cisuged  len^,  3". 


Applied  loads. 


ToteJ. 


/  Per  9qpjBkTe 
I       incn. 


/ 


Fimmdg. 

200 

l,00O 

2.U0O 

4,000 

6.000 

S,000 

lO.OOO 

11.000 

11.200 

11.400 

I    11,600 

I    11.800 

f    12,000 

12.400 

,    12.  »0 

i3,eoo 

I  14.400 
,  15.200 
16.000 
16.800 
17,600 
».400 
19,200 
•JO.VIO 


l,O00 

s,ooo 

lO,  OOO 
20,000 
9O,O0O 
40,000 
60,000 
5o,000 

se.ooo 

57,000 
S8,000 
60,000 

eo.ooo 

02,000 
04,000 
6S,000 
72,000 
76,O0O 
80,000 
S4,000 
88,000 
92,000 
96,000 
104,550 


EloQAtion 
per  Inch. 


Inch. 
). 
.0001S3 


.000667 

.001000 
.001383 
.001700 
.001833 
.001867 
.006000 
.008267 
.010400 
.011383 
.012383 
.013900 
.017400 


.023667 
.027500 
.032500 


.045000 
.054333 


Sncceesive 
elongpation 
perinch. 


Inch, 
0. 
.000133 
.000200 
.000334 
.000333 
.000338 
.000367 
.000133 
.000064 
.004183 
.002267 
.002183 


.001000 
.001567 
.008500 
.002988 
.008384 


.005000 
.005883 

.006667 
.009833 


PermAnent 
set. 


Inch, 


SuooenlYe 

permanent 

set. 


Inch, 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

TOksfle strenstb  per  square  inch  of  original  section pounds..  104,560 

Kkitic  Umitper  fliqaare  inch  of  original  section do...    56,000 

Ikmntioa  i>er  incli  afterrupture inch..      .1900 

BonHtioa  per  incli  under  strain  at  elastic  limit do...  .001867 

BMwrtion  iu  diameter  at  point  of  mptore do...       .135 

leduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Podtioa  of  rupture at  middle  of  stem 

ChsiBCterof  ^okensorl^uM fine  silky 

Bongadon  of  incli  sections ".12.  ".33*  *.12 
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BIFLE-BABBEL   STEEL,  .30-OAUBEB. 

Green-End  Bars. 
No.  6419. 


From  bar  as  received. 

Marks,  81  G. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  kwds. 

Elongation 
per  inch. 

SuccjesBive 

'.elongation 

per  Inch. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Foundg. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,400 

13,600 

13.800 
14,000 
14,400 
14,800 
16,200 
16,000 
16,800 
17,600 

Pounds. 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
60,000 
60,000 
67,000 

68,000 

69,000 
70,000 
72,000 
74,000 
76,000 
80.000 
84.000 
88,000 
92,000 
96,000 
100,000 
101,000 
111,800 

Inch. 
0. 
.000100 
.000300 
•000633 
.000967 
.001333 
.001667 
.002000 

f    .002267 
t    .012000 
.012567 
.013333 
.014338 
.016267 
.018333 
.021500 
.026167 
.080000 
.034333 
.040667 
.048000 
.066667 

Inch. 
0. 
.000100 
.000200 
.000333 
.000334 
.000366 
.000334 
.000333 
.000233 
.000034 
.009783 
.000567 
.000766 
.001000 
.001934 
.002066 
.003167 
.003667 
.004833 
.004333 
.006384 
.007333 
.008667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

, 

Elastic  limit. 

18,400 
19,200 
20,000 
20,800 
22,300 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  Ill ,  600 

Elastic  limit  per  square  inch  of  original  section do...   «8,0U0 

Elongation  per  incn  after  rupture inch . .      .1 900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002267 

Reduction  in  diamet«r  at  point  of  rupture do. . .       .  125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43, 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silk  v 

Elongation  of  inch  sections M3,''.32»,''.l"2 


rifle-babbel  steel,  .30-oalibeb. 

Gbeen-End  Bar. 

No.  6420. 
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From  breech  end  of  barrel  rolled  and  annealed. 

Marks,  81  RG. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applfed  IcmuIb. 


Total. 


,^°fflo°,  elongation 
Per  square  I  P^'inch.  }  pe^nch. 
inch. 


Pennanent 
set. 


Sucoeasive  | 

permanent; 

set. 


Remarks. 


•a» 

1,000 
2.000 
4,000 
6,000 
8,000 
10,000 
11.600 
ll.WO 
12.000 
12.200 
12.400 

i3,aoo 

,    14.400 

I    15.200 

'    lo.OOO 

I6..«O0 

17,600 

19.710 


1,000 

5,000 

10,000 

20,000 

ao.ooo 

40,000 

so.ooo 

58,000 
59,000 
60,000 
61.000 
62.000 
64,000 
68,000 
TL'.OOO 
76,000 
W,000 
H4,000 
8IS.000 
98,560 


Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001300 
.001667 


.001967 
.014667 
.016600 
.016500 
.018667 


.026667 
.031600 


.044333 
.064000 


Inch. 
0. 
.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000266 
.000094 
.012700 
.00OS33 
.001000 
.002167 
.007166 
.000834 


Inch. 


.007000    |. 
.009667    |. 


Inch. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  gummary, 

Tennle  Btrength  per  square  inch  of  original  section pounds..    98,550 

EfaMicllmit  per  aonare  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .2167 

Oongation  per  inch  under  strain  at  elastic  llmi  t do ....  001 967 

Redaction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

ftviition  of  rupture r'.7  from  neck 

Cittwcterof  broken  snrface , fine,  silky 

iitoogadon  of  inch  section ''.16/'.36*,  ".14 
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BIFLE-BABBEL   STEEL,  .30-OALIBEB. 


From   Rolled  Barbel,  Reheated  in  New  Annealing   Fubnace 
AND  Annealed  in  Charcoal. 

No.  6438. 
Marks,  S  1. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Perminare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,800 

9,000 
9.200 
9,400 
9,600 
9,800 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11,600 
12,000 
12,400 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
22,680 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
44,000 

45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
58,000 
60,000 
62,000 
64,000 
68.000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
112,900 

Inch. 
0. 

.000083 
.000267 
.000600 
.001000 
.001167 
.001333 

Inch. 
0. 

.000033 
.000234 
.000333 
.000400 
.000167 
.000166 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength. 

.001667 
.001800 
.002067 
.003467 
.004000 
.004433 
.004738 
.005067 
.005500 
.006333 
.006800 
.008333 
.009383 
.010467 
.011333 
.013600 
.016433 
.018933 
.021667 
.025167 
.029000 
.030233 
.037100 

.000334 
.000133 
.000267 
.001400 
.000533 
.000433 
.000300 
.000334 
.000433 
.000833 
.000467 
.001533 
.001000 
.001134 
.000866 
.002267 
.002883 
.002500 
.002734 
.003500 
.003838 
.001233 
.006867 

.000100 

.000100 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,900 

Elastic  limit  per  square  inch  of  original  section  (approximate) do...    44,000 

Elongation  per  inch  after  rupture inch..     .1200 

Reduction  in  diameter  at  point  of  rupture do...       .046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ^90  from  neck 

Character  of  broken  surface fine,  granular 

Elongation  of  inch  sections M6*,«.12,^0B 
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BSOKIVES   STEEL,   .dO-CALIBSB  BIFLES. 

No.  0085. 
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Marks,  37  RF.  2. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Elongation 
permch. 

Snccenive 
elonsntion 
perlnch. 

Permanent 
Bet. 

Snooeasive 

permanent 

aet. 

Remarks. 

TouL  ^i^ssr 

20O 
UOOO 
2,000 

PbtmdfL 

1,000 

5,000 

10.000 

Indi, 
0. 

.000100 
.000800 
.000688 
.000067 
.001188 
.001838 
.001807 
r    .001400 
\    .006888 
.007967 
.008888 
.000767 
.010600 
.012100 
.014383 
.017388 
.019667 
.022838 
.026067 
.028838 
.082888 
.086167 
.041883 
.OtfOOO 
.051667 
.069000 
.067000 
.0767 
.0967 
.1288 

Inch. 
0. 

.000100 
.000200 
.000638 
.000834 
.000166 
.000200 
.000034 
.000063 
.005438 
.001134 
.000666 
.001434 
.000738 
.001900 
.001983 
.008000 
.002334 
.002666 
.002734 
.008766 
.008500 
.008884 
.006666 
.004167 
.006667 
.007888 
.008000 
.0097 
.0200 
.0266 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

4.000  ,      2o;o66 

6.00O    1        80,000 
7,000    1        85,000 
8.000            40,000 
8,200    ,        41,000 

^400            42,000 

8,600    '        43,000 
8.800    ,        44,000 
9.000    '        45,000 
9.200            46,000 
9,600            48,000 
10,000            60,000 
10.400            62,000 
10,800            54.000 
11.200            66,000 
11,600            68,000 
12.000            60.000 
12,400            62,000 
12.800            64,000 
13,200            66,000 
1&60O            68,000 
14.000            70,000 
li40O            72,000 
14.800            74,000 
16,200    ;        76,000 
15,600    ,        78,000 
16,000            80,000 
16,220    1       m.ioo 

0. 

'    * 

General  mmmary, 

Tenrileteoigth  per  square  inch  of  original  section pounds..    81,100 

BaMic  limit  per  aqoare  inch  of  original  section do...    42,000 

Bougatioo  per  inch  after  rapture Inch..      .2567 

Bonsition  per  inch  under  strain  at  elastic  limit do...  .001400 

Bcdoction  in  diameter  at  point  of  rupture do...       .145 

Bedoctjon  in  area  After  rupture,  per  cent  of  original  section 49.1 

Foiitioa  of  rupture 1^.6  from  neck 

Huncter  of  broken  surface silky 

vSqmntiou  of  inch  sections M6,''.42«,  M9 
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BEOEIYBB   STEEL,    .30-CALIBEE   BIELES. 

No.  6086. 


Marks,  37  R  2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  3". 


Applied  loads. 

Elongation 
perlnch. 

SuccesslTe 
elongation 
perlnch. 

Permanent 
set. 

Snoceaslve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13.200 
13,600 
14,000 
14,400 
14,800 
15,200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 

Inch. 
0. 
.000067 
.0002^ 
.000600 
.000938 
.001200 
.001283 
.001800 
.001833 
.001367 
.001400 
.016667 
.018333 
.019667 
.020500 
.021867 
,024838 

.031533 

.036000 

.041167 

.046000 

.061667 

.058667 

.067833 

.079667 

.0988 

.1233 

.1767 

Inch. 
0. 
.000067 
.000200 
.000888 
.000888 
.000267 
.000063 
.000067 
.000063 
.000034 
.000088 
.016267 
.001666 
.001884 
.000883 
.001867 
.002966 
.008500 

.004467 

.006167 

.004833 

.006667 

.007000 

.008666 

.012334 

.018666 

.0800 

.0584 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Eliwtic  limit. 

0. 



Tenirile  strength. 

Gentral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds....    76,000 

Elastic  limit  per  square  inch  of  original  section do...    46^000 

Elongation  per  incn  after  rupture inch..      .2838 

Elongation  per  inch  under  strain  at  elastic  limit do...'  .001400 

Reduction  in  diameter  at  point  of  rupture do...       .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ''.45*,  ".20 

r 


R£C£IY£B  3T££L,    .30-OALIBEB   EIFLE8. 
No.  6315, 
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Marks  38  R 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


AppUed  loads. 


Total.     ^^X~ 


P(mndt, 

a» 

1,000 
2,000 
4,000 
6.00O 
8.000 

h.an 

S,400 
8.  €00 
8,X» 
9.000 
9.200 
9.400 
9.600 

10,000 
10.400 

1U,!«0 

11,300 
12,000 
12.  «0 
U,t»0 
14.400 
15,200 
16.000 

IT.'iOU 
ix.ITO 


Pounds. 
1,000 
5.000 
10.006 
20,000 
90,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
.50,000 
62,000 
54,000 
66.000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 
84,000 
W,000 
90.850 


W-;S" 


Inch. 


Inch. 


Pennanent 
set. 


SnocesBlve 

pennanent 

set. 


Romarkfl. 


Inch. 


Inch. 


0.      1  0. 
.000133  1   .000133 

0. 
0. 

0. 

000833  1   000200 

.000667    .000834 

. 001000    . 000833 

.001367    .000967 

0. 

.  001400    . 000088 

.001433  1   .000033 

. 001500    . 000067 

.001633    .000033 

. 001600    . 000067 

.001983  1   .000333 

.002833  ,   .000900 

.003667  '   .000834 

.005067    .001400 

.007667  '   .002600 

.010400    .002733 

1 

.012000  ,   .001600 

.018767    .004767 

.023333    .004566 

.028667  ,   .006334 

.035500  •   .006833 

.043167  '   .007667 

.054333    .011166 

.068600  1   .014287 

.095667  1   .027067 

Initial  Icmd. 


Elastic  limit. 


Tensile  strength. 


General  mimnuiry. 

Tttale  stnngth  per  square  inch  of  original  section pounds . .    90, 850 

I'^astic  limit  per  square  inch  of  original  section do...    45,000 

BoQgation  per  In  en  after  rupture inch..      .  2400 

(>a«fttioD  per  inch  under  strain  at  elastic  limit do...  .001600 

B«4urtioD  in  diameter  at  point  of  rupture do...       .135 

itedncdoD  in  area  after  rupture,  percentof  original  section 46.2 

^wtionol  rupture 1".  6  from  neck 

Clwjacterof  broken  surface flne.sllky 

Ewjgittonol  indiflectiouB "18.  ".37*.  ".17 
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BEGEIYEB  STEEL,   .30-OALIBEB  BIFLES. 
No.  6316. 


Marks,  38  R.  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loadR. 

Elongation 
per  Inch. 

SucceBsiTe 
elongation 
permch. 

Permanent 
set. 

Suoceasive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,400 
10,800 
11,200 
12,000 
12,800 
18,600 
14,400 
16,200 
16,000 
16,800 
17,820 

Pounds. 
1.000 
6,000 
10.000 
20,000 
80,000 
40,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62,000 
64,000 
66,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
86,600 

Inch. 
0. 

.000100 
.000883 

.000667 
.001000 
.001367 
.001600 
.001633 
.012000 
.012600 
.013000 
.016267 
.017267 
.019600 
.026000 
.030383 
.086667 
.046600 
.066667 
.071000 
.098667 

Inch. 
0. 

.000100 
.000283 
.000884 
.000888 
.000867 
.000288 
.000083 
.010367 
.000600 
.000600 
.002267 
.002000 
.002283 
.006600 
.006333 
.006834 
.006833 
.011167 
.014383 
.027667 

Inch. 
0. 
0. 

Inch. 
0, 

Initial  load. 
Elastic  limit 

0. 

1 

1 

1 

1 

1 

1 

1 

1 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    86,600 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001633 

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture ''.9ftx>m  neck 

Character  of  broken  surface tdlky,  black  spot  in  center  of  fractured  surface  ^.06  diameter. 

spongy  at  center. 
Elongation  of  inch  sections ".14,  ^.19,  ^.30* 


BECEIVER   STEEL,    .30-CALIBEB  BIUXE8. 

From  Bar. 

No.  6401. 

Marks,  B.  C. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 
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Applied  loads. 

\ 

Elongation 
per  inch. 

Succeasive 

SncceaBlve 

■ 

Total. 

Pier  square 
inch. 

elongation 
perlnch. 

Permanent  permanent                Remarkii. 
^*-        '       aet. 

1                    1 

1,000 

Poundi. 
1,000 
5,000 
10,000 
20,000 
90.000 
85.000 
36,000 
37.000 
38,000 
39,000 
40.000 

Inch. 
0. 

.000133 
.000800 
.000633 
.001000 
.001167 
.001233 
.021767 
.024000 
.025733 

Inch,      1      Inch. 
0.              1    0. 
.000133    1    0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

2,000 

.000167 
.000333 



'     i.tJOO 

'     6.000 

.000367 
.000167 
.000066 
.020634 
.002288 

.0017X1 

0. 

7,000 

7.aoo 

7,400 

',   i,m 

7,800 

1     8,000 

.027667     i       .001984 

8,400 

^.000    1      .032333    i      .004666 

,    9.JO0 

1     9,200 

46,000    1      .043333          .006000 

'     9.60D 

48,000           .060333           .007000 

10,000 

50,000          .068667 
52,000          .068000 
54,000    1       .082167 

.008334 
.009333 
.014167 

10.  «0 

10,800 

U,MO 

59,700 

Tensile  strength. 

1      ' 

1 

General  summary. 

Tensile  itreogth  per  square  inch  of  original  section pounds. .    59, 700 

Elastic  limit  per  square  inch  of  original  section do . . .    36, 000 

Eongttion  per  inch  after  rupture inch. .      .  3333 

goDgation  pel  inch  xinder  strain  at  elastic  limit do...  .001233 

Mductioo  in  diameter  at  point  of  rupture •. do. . .       .185 

BalactioD  In  area  after  rupture,  per  cent  ol  original  section 59. 8 

raition  of  rapture at  middle  of  stem 

Cbaatter  of  broken  surface fine  silky,  cup  shaped 

HoQgaticmolhich  sections ^23, '\64», ''.28 
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BBOSIVEB  8TSBL,   .90-OALIBBB  BIFLE8. 

FoBOED  Stock. 
No.  6402. 


Marks,  B.  C.  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


Applied  lo»ds. 

Elongation 
per  inch. 

SncceniTe 
elonntion 
per  inch. 

Pennanent 
set 

SncoeBBiTe 

pennanent 

set 

Remarks. 

t 

Total. 

PerMuare 
Inch. 

Pwndt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,400 
12,800 
18,200 
18,600 
14,000 
16,110 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
80,550 

Inch. 
0. 

.000188 
.000800 
.000688 
.000967 
.001867 
.001567 
.001600 
.001688 
.001667 
.001667 
.001700 
.001788 
.001767 
.020600 
.021888 
.022667 
.028788 
.027888 
.080883 
.084888 
.038888 
.048667 
.048000 
.055667 

Inch. 

0. 

.000188 
.000167 
.000688 
.000884 
.000400 
.000200 
.000088 
.000088 
.000084 

0. 
.000083 
.000083 
.000034 
.018733 
.000633 
.001384 
.001066 
.003600 
.003600 
.004000 
.004500 
.004834 
.004883 
.007667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,660 

Elastic  limit  per  square  Inch  of  original  section do...    52^000 

Elongation  per  inch  after  rupture inch..     .2867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture 1M7  from  neck 

Character  of  broken  surface fine,  silky,  oblique;  seam  at  center  about  «^.06  wide 

Elongation  of  inch  sections ".81«,  *.24.  *.16 
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No.  6415. 


From  bar  as  received. 

Marks,  R  C  1. 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  8". 


AppUed  loadflL 

Elonntion 
per  mob. 

Snocessive 

elonntion 

perinch. 

Permanent 
set. 

Sncceflslve 

permanent 

set 

Remarks. 

1   Total. 

PerBqnare 
inch. 

20O 

1,000 
2.000 
4.000 
A.  000 
7,000 
7.800 
8,000 
8.200 
8,400 
8.600 
8.80O 
-9,200 
9,000 
10.000 
10,880 
11,600 
12,400 
18.200 
UkfiTO 

Bounds. 
1,000 

5,000 
10,000 
20,000 

ao,ooo 

88,000 
88,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
64,000 
68,000 
82,000 
66,000 
77,860 

Inch. 
0. 

.000100 
.000888 
.000667 
.001000 
.001267 
.001883 
.001683 
.011667 
.012400 
.018067 
.014000 
.016888 
.018600 
.020700 
.026000 
.082888 
.080888 
.049667 

Inch. 
0. 

.000100 
.000288 
.000884 
.000888 
.000267 
.000066 
.000800 
.010084 
.000788 
.000667 
.000088 
.002383 
.002167 
.002200 
.006300 
.006838 
.006600 
.010884 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  Iriad. 
Elastic  limit. 

Tensile  strength. 

0. 

Oeneral  summary. 

TendleitTCngtli  per  square  Inch  of  original  section pounds..    77,860 

Xkatielimlt  per  square  inch  of  original  section do...    39,000 

EhmgadoD  per  inch  after  mptore inch..     .2383 

KkmjsatioD  per  inch  nnder  strain  at  elastic  limit do...  .001388 

B^doctioD  in  diameter  at  point  of  rupture do...       .105 

SedoctioDinareaafterrupture,  per  cent  of  original  section 87.1 

PQsitiMiolniptnre 1".5  from  neck 

CSiaacter  of  broken  surface silky 

" lof  inchaectioos ".20,  ".83*,  ".17 
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Piece  of  Bar  Forged  and  Subsequently  Annealed. 

No.  6416. 
Marks,  R  C  1  F. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

SuccesBive 

permanent 

set. 

Total. 

Per  Bquare 
inch. 

RemarksL 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

•     8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,800 

12,690 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
64,000 
63,460 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001167 
.001200 
.001233 
.020667 
.022000 
.023667 
.026733 
.027600 
.081667 
.035667 
.041333 
.047000 
.060000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000--^ 
.(MNMttVS 
.000033 
.019434 
.001333 
.001667 
.002066 
.001767 
.004167 
.004000 
.005666 
.006667 
.013000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EIiiMtio  limit. 

Tonalle  strength. 

0. 



General  mimmanf. 

Tensile  strength  per  square  inch  of  original  section pounds..    63, 450 

Elastic  limit  per  square  inch  of  original  section do. . .    37, 000 

Elongation  per  incn  after  rupture inch . .      .  8000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0012S8 

Reduction  in  diameter  at  point  of  rupture do . . .        .145 

Reduction  in  area  after  rupture,  per  cent  of  ori^nal  section 49. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  mlky 

Elongation  of  inch  sections ''.22,«'.46*,''.22 


RECEIVER  STEEL,    .30-OALIBEB  RIFLES. 

Fbom  Receiver  Forging,  Forged  and  Annealed. 

No.  6439. 
Marks,  R  F. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 
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AppUed  loads. 

( 

Elonffation 
per  mch. 

SucceBRive 

elon«ition 

permch. 

Permanent 
set. 

SuccesBiye 

permanent 

set. 

Remarks. 

1   To«a\. 

Per  square 
Isich. 

PmoMb. 
f         20O 
I.OOO 

1,000 

5,000 

10. 000 

20.000 

30.000  { 

81,000 
82,000 

s.ooo 

34,000 

35,000 
36,000 
38,000 
40,000 
42.000 
44,000 
46,000 
48,000 
50,000 
59.850 

Inch. 
0. 
.000188 
.000300 

.000833 
.001000 
.012667 
.014883 
.OlSOOO 
.016838 
.018333 
.020000 
.021500 
.024667 
.030333 
.083667 
.088333 
.046000 
.092667 
.061838 

Inch. 
0. 

.000138 
.000167 
000388 
.000367 
.011667 
.001666 
.000667 
.001838 
.001500 
.001667 
.001500 
.003167 
.005666 
.008334 
.006666 
.006667 
.006667 
.008666 

Inch. 
0. 

Irwh. 

Initial  load. 
Elastic-  limit. 

Tensile  strength. 

1     2.000 

4,000 

1            »    MM 

1     6,000 

1 

I    «.so 

1 

^  %SL 

i 

1     6.600 

1 

6^800 

1 

1     T.OOO 

1     7,600 

1     8.000 

S,400 

1 

'     8.800 

1 

9,200 

1 

9,600 

,  \0.000 

11.970 

General  mmmary. 

Teo^strength  per  square  inch  of  original  section pounds..    50,850 

Ekstlc  limit  per  sqimre  inch  of  original  section do. . .    80, 000 

Boogatkmper  inchafter  rupture inch..      .3267 

Donfition  per  inch  under  strain  at  elastic  limit do...  .001000 

Bcdnctkm  in  d iame ter  at  poin t  of  rupture do . . .       .175 

Reductioa  in  area  after  rupture,  percent  of  original  section 57.2 

Podtionof  rupture at  middle  of  stem 

Ctutaeterof  broken  surface fine  silky 

""        "  1  of  inch  sections ''.24,  ^  61*  ".28 
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HTDS08TATIC  TESTS  OF  BIFLE  BA&BELS. 

Tests  were  made  on  sections  3.1  inches  long  taken  from  the  breech 
ends  of  twelve  finished  .30  caliber  barrels. 

Three  different  grades  of  metal  are  represented,  one  grade  of  which 
was  te^sted  both  after  the  ordinary  operation  of  forging  and  rifling  and 
ako  after  the  metal  as  a  final  operation  was  oil  tempered,  so  called,  at 
the  butt. 

The  oil  tempering  consisted  of  heating  the  butt  end  of  the  barrel 
and  quenching  the  same  by  means  of  a  stream  of  oil  forced  through 
the  bore. 

The  apparatus  used  for  applying  pressure  to  the  barrel  sections, 
ishown  on  the  accompanying  arawing,  consisted  of  a  straining  cylinder 
having  a  bore  li  inches  diameter  mounted  over  the  specimen  and  sup- 
ported by  a  cast-iron  sleeve. 

The  barrel  section  at  the  breech  end  was  closed  by  a  piston  entering 
the  powder  chamber  a  distance  of  three-eighths  of  an  inch,  suitably 
packed  with  a  cup  leather  packing. 

The  forward  end  of  the  test  specimen  entered  the  straining  cylinder 
a  distance  of  one-half  inch  and  was  packed  by  a  flat  leather  washer 
(overing  the  joint.  The  barrel  section  also  carried  two  three-eighths 
inch  reenforcing  rings,  shrunk  on  in  their  places. 

The  reinforcmg  rin^  were  for  the  purposQ  of  preventing  such 
expansion  of  the  test  piece  over  the  cup  leather  packing  at  one  end  as 
wonlddestrojr  the  eflSciency  of  the  packmg,  and  at  the  oflier  end  injury 
to  the  straining  cylinder  was  prevented.  Incidentally  these  rings 
would,  without  doubt,  tend  to  increase  the  apparent  strength  of  the 
test  piece.     The  free  length  of  the  latter  was  1.85  inches. 

Loads  were  applied  to  the  piston  of  the  straining  cylinder,  and  the 
stress  per  square  inch  on  the  piston  was  taken  as  flie  pressure  in  the 
bore  and  on  the  test  piece,  no  correction  for  packing  friction  being 
made. 

The  cast-iron  sleeve  was  cut  away  on  one  side  to  permit  of  access  to 
the  barrel  section  during  the  test,  which  was  measured  after  each 
increment  of  pressure. 

The  restricted  space  in  which  the  measurements  of  the  barrel  sec- 
tion were  t^^en  made  it  inexpedient  to  record  the  results  closer  than 
tbe  nearest  thousandth  of  an  inch. 

Upon  release  of  pressure  the  test  pieces  showed  a  resilience  of 
"OOli:;  hence  when  the  expansion  in  diameter  exceeded  this  amount 
the  excess  represents  the  permanent  expansion  of  the  metal. 

The  elastic  limits  of  the  several  barrels  are  thus  shown  to  be  below 
M,750  pounds  per  square  inch  interior  pressure. 
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No.  9640. 
Seotion  fbom  Barbel  Marked  75  S.,  Bessemer  SteeLu 

Exterior  diameter  of  section  ".980. 

Applied  load  on  li"  piston,  75,000  pounds  =  61,120  pounds  per 
square  inch  pressure. 

The  TTiftYininTn  exterior  diameter  of  the  section  of  barrel  after  the 
test  was  ''.994,  thus  showing  a  permanent  extension  of  ".014. 

No.  9641. 
Section  from  Barrel  Marked  49,  Besseiier  Steei« 
Exterior  diameter  ".980. 


PreaBnre 

per  square 

inch. 

Pounds. 

44,820 

62,970 

59,480 

0 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

Inches. 

.992 

1.001 

Inch. 
.012 
.021 

1 

Maximum  pressare  reached.                                                  ' 

Maximum  diameter  after  testing,  thus  showing  a  perxna-    , 

nent  expansion  of  ".088.                                                       1 

1.018 

.088 

No.  9642. 
SEcnoN  FBOU  Babrel  Masked  76  S.    On.  Tehpebed  at  Butt. 


Barrel  section. 

Pressure 

Remarks. 

1 

^i53h!^ 

Diameter. 

Expansion. 

I^mnds. 

Inches. 

Indi. 

16,800 

.982 

0. 

Initial  load. 

24,450 

.982 

0. 

Measurements  under  load  were  taken  at  middle  of  length 
of  the  barrel  section. 

28,520 

.982+ 

0. 

82.000 

.982+ 

0. 

86,670 

.985 

.006 

88,710 

.987 

.006 

40.760 

.968 

.006 

44.820 

.991 

.009 

48.900 

.996 

.018 

62.970 

.999 

.017 

The  diameter  recorded  after  release  of  premire  was  the 
maximum  found  and  was  taken  near  the  threaded  sec- 

tion. 

61,120 

1.012 

.080 

0 

1.018 

.061 

1 

BIFLS   BABBBLS,  .30  OALIBBS. 

No.  964S. 
SsonoN  FBOM  Babbbl  Masked  11,  Btmbbmkr  Steel. 
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'  PreMire 

Banel  BBCtton. 

Remarks. 

/*inT'' 

Diameter. 

Expanslaii. 

ibmMli. 

Jndkt. 

Iiteh. 

i«,aoo 

.981 

0. 

Initiai  load. 

3(,4fi0 

.981 

0. 

2a,ffio 

.981 

0. 

S2,ao 

-982- 

.on 

»,630 

.984 

.008 

1      »,710 

.966 

.006 

'      «,^ 

.988 

.007 

16,300 

.967 

.006 

I      fi»7» 

.980 

.006 

'    Hfflo 

.991 

.010 

,      «,«« 

.992 

.OU 

«,«» 

.994 

.018 

'      16,900 

.988 

.012 

;      62.970 

.998 

.017 

1      57,0BO 

1.002 

.021 

61.120 

1.009 

.028 

,      16.S0D 

L007 

.026 

I    n.iao 

LOIO 

.029 

16,800 

1.008 

.027 

0 

1.008 

.027 

No.  9644. 
Section  fbom  Babbel  Marked  75  S. 


1 

Barrel  section. 

Remarks. 

Diameter. 

Sxpansion. 

PtaMfi. 

Jndkes. 

Inch. 

16,100 

.960+ 

0. 

Initiai  load. 

24.4S0 

.981- 

0. 

28.500 

.981- 

.001 

&.400 

.981 

.001 

».«» 

.982 

.002 

88,710 

.988+ 

.008 

40,750 

.965 

.006 

16,800 

.984 

.004 

fi,7» 

.986+ 

.006 

Hoao 

.988 

.008 

46.000 

.991 

.011 

i6,aoo 

.990 

.010 

a,  no 

.904 

.014 

57,QG0 

.997 

.017 

0,120 

1.002 

.022 

1    i«.aoo 

1.001- 

.021 

0 

1.001 

.021 

L 

H.  Doc.  300 18 
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RIFLE   BARRELS,  .30  CALIBER. 

No.  9645. 

Section  fbom  Babbel  Masked  11. 


Barrel  eectiou. 

PresBure 

Remarks. 

inch. 

Diameter. 

Expansion. 

Poundt. 

Inch. 

Inch. 

16,800 

.981 

0. 

Initial  load. 

24,460 

.981 

0. 

28,620 

.981 

0. 

82.600 

.982 

.001 

86,670 

.984 

.003 

38,710 

.986 

.004 

40,760 

.986 

.006 

16,300 

.986+ 

.004 

42,790 

.987 

.006 

-44,820r 

.989 

.008 

46,860 

.990 

.009 

48,900 

.993 

.012 

16.800 

.992 

.011 

62,970 

.996 

.016 

67,060 

.999 

.018 

61,120 

• 

0 

1.003 

.022 

No.  9646. 
Section  from  Barbel  Marked  49. 


Preasure 

per  square 

inch. 

Barrel  section. 

Remarks. 

Diameter.  Expansion. 

Poundt. 
16,800 
24,460 
28,620 
82,600 
86,070 
88,710 
40,760 
16,800 
42,790 
44,820 
48,900 
62,970 
67,060 
61,120 
16,800 

Tnchett. 
.981 
.981  + 
.982 
.982 
.984 
.986 
.987 
.986 
.969 
.991 
.996 
.998 
1.006 
1.010 
1.009 

Inch. 

8: 

.001 
.001 
.003 
.006 
.006 
.006 
.008 
.010 
.014 
.017 
.026 
.029 
.028 

IniUal  load. 
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No.  9647. 
Section  from  Barrel  Marked  75  S,  Oil-Tempered  at  Butt. 


1  ,, 

Barrel  flectimL 

Pmnre 

Remarks. 

"^iSST 

Diameter. 

Expansion. 

Ptmmdi. 

Inekes. 

Inch. 

16,900 

.981 

0. 

IniUal  load. 

24.4fiO 

.981 

1         0- 

28,600 

.981+ 

!      0. 

S2,«0D 

.962 

1           .001 

,      ^m 

.982 

.001 

'      36,670 

.968 

1           .002 

»,710 

.966 

>           .006 

1      «»750 

.968- 

.007 

1      16.900 

.967- 

1           .006 

e,790 

.969 

,           .008 

1      H820 

.990+ 

.009 

1      48>90O 

.998 

.012 

&2,970 

.996 

.016 

1      67.060 

1.008 

1           .022 

61,120 

1.007- 

.026 

U,9Q0 

1.006+ 

1      •"" 

No.  9648. 
Section  from  Barrel  Marked  75  S. 


Barrel  section. 

PTMWire 

1 

RemarkH. 

Diameter. 

Expansion. 

AwiMb. 

India. 

Inch. 

16,300 

.961 

0. 

InitUl  load. 

24,450 

.961 

0. 

28.620 

.961+ 

0. 

82,600 

.962 

.001 

31,640 

.983 

.002 

S6.6?0 

.964 

.008 

38,  no 

.966 

.006 

«,7«) 

.967 

.006 

16.800 

.966 

.006 

42.790 

.969 

.006 

. 

44,890 

.991 

.010 

48.900 

.994 

.013 

ffi.970 

.998+ 

.017 

1      57,060 

1.004 

.028 

61,120 

1.009+ 

.028 

16,900 

1.006 

.027 

0 

L006 

.027 
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BIFLE   BABBBL8,  .30  CALIBER. 
No.   9649. 

SBonoN  FBOM  Bakbel  Masked  49. 


Barral  eectioii. 

PreflBUie 

Remftrks. 

Diameter. 

ExpansioD. 

Pounda, 

Ineha. 

Inch. 

16.800 

.960 

0. 

Initial  load. 

24,450 

.960 

0. 

28,620 

.980+ 

0. 

82.600 

.981- 

.001 

84,640 

.982- 

.002 

36,670 

.988 

.008 

88,710 

.986 

.006 

40,760 

.986 

.006 

16,800 

.966 

.005 

42,790 

.988 

.008 

44,820 

.989 

.009 

48.900 

.998- 

.013 

62,970 

.996+ 

.016 

57,060 

1.001 

.021 

61,120 

1.009+ 

.029 

16,300 

1.008- 

.028 

No.  9650. 
SscnoN  FROM  Barbel  Masked  11. 


Barrel  section. 

Pressure 

^i^r 

Remarka 

Diameter. 

Expansion. 

Pimnds. 

Inchea. 

Inch. 

16.800 

.980 

0. 

Initial  load. 

24,450 

.980 

0. 

28,620 

.980+ 

0. 

82,600 

.981 

.001 

84.640 

.988- 

.008 

86,670 

.984 

.004 

88,710 

.986 

.006 

40,760 

.987 

.007 

16,800 

.986 

.006 

42.790 

.988 

.006 

• 

44,820 

.990 

.010 

48,900 

.998 

.018 

52.970 

.997 

.017 

57,060 

1.004 

.024 

61,120 

1.006+ 

.026 

16,800 

1.006      :           .026 

1 
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No.  9651. 
Section  from  Barrel  Marked  76  S,  Oil-Tempered  at  Butt. 


PnMiTmi 

Bazrel  section. 

Renuurkfl. 

Diameter. 

Expansion. 

16.900 
24.450 

28,sao 

82,600 
S4,640 
96.670 
88,710 
40,750 
16,800 
42,790 
44.820 
46.860 
48,900 
52,970 
57,060 
61,120 
16,300 

India. 
.980 
.980+ 
.980+ 
.981 
.981 
.981 
.982- 
.98»- 
.982- 
.984 

.989- 

.992 

.995 

.998+ 
.997 

Inch. 

0. 

0. 

0. 

.001 
.001 
.001 
.002 
.008 
.002 
.004 
.005 
.007 
.009 
.012 
.015 
.018 
.017 

Initial  load. 

STEEL  FOR  GUN  MOUNTS. 


SPECIMENS  FROM  PIVOT  SOCKETS,  INNER  BASES, 

PISTON  RODS,  AND  AXLE  FOR  6-POUNDER 

AND   15-POUNDER  MOUNTS. 
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PIVOT  SOCKETS-6-POUNDER  GUN  MOUNTS. 


STEEL   CASTINGS. 


281 


PIVOT  SOCKETS — 6-POUNDBB  OUN   MOUNTS. 
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No.  6170. 


Marks,  p'le 
Diameter,  ''.605. 

Sectioiial  area,  .20  square  inch. 

Gauged  length,  T. 


▲piklled  lowls. 

Sacceadve 

elongation 

perlnch. 

Peimanent 
set 

SaccenlTe 

peimanent 

aet. 

Remarka 

TMmL 

Per  aoiuie 
inch. 

J^NOMll. 

90O 

^000 

4,200 
4^400 
4,000 
4,800 
6.000 
6,200 
6,400 
5,000 
6,800 
«,000 
10,800 

1,000 
6,000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
54,450 

0. 

.000150 
000800 
.000600 
.000060 
.001600 
.002100 
.006560 
.004500 
.005700 
.006760 
.006000 
.009250 
.010650 
.012600 

Inch, 
0. 

.000150 
.000150 
.000200 
.000450 
.000660 
.000600 
.001460 
.000060 
.001200 
.001060 
.001250 
.001260 
.001400 
.001850 

0. 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.000800 

.000800 

.0U400 

.oiiioo 

Oeneral  summary, 

Tfeoifle fCrength  per  square  Inch  of  orlfflnal  section ponnds..    54,450 

Elftide  limit  per  aquare  inch  of  original  section below  20.00  pounds 

Etangation  per  Inch  after  mntore Inch..     .1860 

Sedaedonla  diameter  at  pdnt  of  rapture do...       .045 

Bednctkmin  area  after  rupture,  per  cent  of  original  section 16.9 

Foaitianof  mpture ,. ^60  from  neck 

CliaacCerof  broken  snrfaoe granular,  dark  spot  at  circumference 

—         -    I  of  Jncli  flecttons ".12,».16* 
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PIVOT   SOCKETS — 6-POUNDEB   GUN   MOUNTS. 


No.  6219. 


Marks,  ^le 
Diameter,  ".506. 
Sectional  area,  .20 
Grauged  length,  T 


square  inch. 


Applied  loads. 

Elonffatlon 
per  inch. 

SaocesBlve 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

RemarkK. 

Total. 

Per  square 
inch. 

PtfundM. 
200 
1,000 
2,000 
8,000 
4.000 
4,200 

4,600 
4,800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
U,640 

Pouiyd». 
1,000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
68,200 

Jndi, 
0. 

.000100 
.000650 
.000500 
.000650 
.000760 
.001250 
.002500 
.003700 
.004900 
.006950 
.007500 
.008600 
.010000 
.011460 

Inch. 
0. 

.000100 
.000250 
.000150 
.000160 
.000100 
.000600 
.001250 
.001200 
.001200 
.001050 
.001650 
.001100 
.001400 
.001450 

/ncA. 

0. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    68,200 

Elastic  limit  per  square  inch  of  original  section do...    21^;000 

Elongation  per  inch  after  rupture inch..      .8000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000760 

Reduction  in  diameter  at  point  of  rupture do...        ,116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface dull,  silky 

Elongation  of  inch  sections ".^a^^'^SS^ 


FIVOT  SOCKETS— 6-POUNDBB  OUN   MOUNTS. 

No.  62^ 

Marks,  pb6 

IKameter,  ".504. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 
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1     AppUed  loads. 

1 

SncceniTe 

elooyntion 

perinch. 

Pemianent 
set. 

Succenlve 

RemATlu. 

1        1 

per  Inch. 

pennanent 
set 

1 

200    '         1,000 
1,000    1         5,000 
2,000           1A  nnn 

IfUjL 

a 

.000100 
000850 
.000660 

.000700 
.000960 

.001100 
.001600 
.002560 
.006500 
.004900 
.006100 
.007500 
.008750 
.010100 
.011750 

IndL 
0. 
.000100 
.000250 
.000200 
.000150 
.000250 
.000150 
.000500 
.000960 
.000960 
.001400 
.001200 
.001400 
.001260 
.001850 
.001650 

IndL 
0. 
0. 

IndL 
0. 

Initial  load. 
Elastic  limit. 

TensOe  strength. 

3»000 
3,800 
4,000 
4,200 
4,400 
4,600 
4.80O 
5,000 
5^200 

1^000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
Mono 

5,400            27;6o6 
5.600            28,000 
5,800            29,000 
6,000            30,000 
11,580              67.800 

Oeneral  tummary, 

IVDsfle  itrength  per  square  inch  of  original  section pounds..    57,800 

Bsstic  limit  per  sqiiare  inch  of  original  section do...    19,000 

BoQgation  per  incn  after  rutore Inch,.      .2600 

EknJsatioD  per  Inch  under  strain  at  elastic  limit do...  .000700 

Bedaction  in  diameter  at  point  of  rupture do...       .104 

Bedueticm  in  area  after  rapture,  per  cent  of  original  section 87.1 

Puitkn  of  rapture 1"  from  neck 

Cbaneter  of  broken  surface dull,  silky 

Eknsatlonof  inchaections ''.21,  ".81* 
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PIVOT  SOCKETS — 6-POUNDBB  GUN   MOUNTS. 


Marks,  pie 

".505. 


No.  6221. 


Diameter,  ".5U5. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

SnoceflBiTe 
elongation 
per  inch. 

Permanent 
set 

Succesrive 

Total. 

PerMuare 
inch. 

pennanent;              tiemarKs. 
set. 

1 

Pounds. 
200 
1,000 
2000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
19,920 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 

Inch. 
0. 

.000100 
.000260 
.000600 
.000600 
.000800 
.001000 
.001150 
.001360 
.001400 

Inch. 
0. 
.000100 
.000160 
.000250 
.000100 
.000200 
.000200 
.000160 
.000200 
.000050 
.000050 
.000100 
.000660 
.001360 
.001660 
.001060 
.000860 
.000600 
.000860 

Inch. 
0. 
0. 

InefL 
0. 

Initial  load. 

Elastic  limit 
TensUe  strength. 

0. 

42,000          .001460 

48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
99,600 

.001550 
.002100 
.008460 
.006100 
.006160 
.007000 
.007600 
.008460 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  incn  after  rupture Inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  dull  spot  at  the  circumference.    Opened  cracks  in 

surface  of  stem. 
Elongation  of  inch  sections ".U*,  '.U 


99,600 

43.000 

.1100 

001650 

.025 

9.6 


PIVOT  SOCKETS 6-POUNDEB   GUN   MOUNTS. 
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No.  6222. 


Marks,  ^^^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


200 
UOOO 
2.000 
S,000 
4.O0O 
4.200 
4,400 
4,600 
I     4.800 

I    a.000 
saoo 

5,400 

>     5,600 

6,JQ0 

i    &,ooo 

I    12,090 


A>uiu2f. 
1,000 
5.000 
10. 000 
1&.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
60,150 


Elongation 
per  mch. 


Inch, 
0. 

.000100 
.000850 
.000600 
.000700 
.000850 
.000960 
.001400 
.002100 
.008100 
.004750 
006600 
.006600 
.007650 
.009000 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000260 
.000160 
.000200 
.000150 
.000100 
.000460 
.000700 
.001000 
.001660 
.001060 
.000700 
.001160 
.001360 


Permanent 
set. 


Successive 
permanent 
I        set. 


Inch. 


Inch. 


Remnrkti. 


Initial  load. 


Eltifitic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tt^uile  etren^Ui  per  Bquare  inch  of  original  section pounds..    60,160 

Vluitic  limit  per  sapAre  inch  of  original  section do...    20,000 

Llongation  per  inch  after  rapture inch..      .2250 

Ei-  omtion  per  inch  under  strain  at  elastic  limit do. . .  .  000700 

Reduction  in  diameter  at  point  of  rapture do...       .076 

Redaction  in  area  after  rupture,  per  cent  of  original  section 27.4 

hMtion  of  rapture 1"  from  neck 

(tkaxaeter  of  broken  surface dull  amorphous 

1  of  inch  sections ''.26*,  *  20 
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PIVOT   SOCKETS — 6-POUNDEB  GUN   MOUNTS. 


No.  6223. 


Marks,  ^"i^e 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

per  Inch. 

SnccesBlve 
elonffation 
perinch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
4,200 
4,400 
4.600 
4,800 
5,000 
5,200 
5,400 
5.600 
5,800 
6,000 
19,980 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
99,900 

TnrJL 
0. 

.000100 
.000660 
.000600 
.000750 
.000850 
.001000 
.001400 
.002000 
.002900 
.004150 
.005300 
.008500 
.007660 
.009000 

Inch. 
0. 

.000100 
.000250 
.000150 
.000250 
.000100 
.000150 
.000400 
.000600 
.000900 
.001250 
.001150 
.001200 
.001150 
.001850 

Inch. 
0. 
0. 

Inch, 

Elastic  limit 

General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    90,900 

Elastic  limit  per  square  inch  of  original  section do...    21,000 

Elongation  per  inch  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit .do. . .  .  000850 

Reduction  in  diameter  at  point  of  rupture do...       .055 

Reduction  in  area  after  rupture,  percentof  original  section 20.5 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface dull  silky,  trace  of  granulation 

Elongation  of  inchsecUoDS ''.18,^.24* 


PIVOT  SOCKETS — 6-POUNDEB   GUN   MOUNTS. 

No.  6224. 

Marks,  ^"^g 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaiiged  length,  2". 
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Apidied  loads. 

EloDgatioD 
permcb. 

SnocesBlTe 
elongation 
perinch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

PimmU. 
200 
I.OOO 
2,000 
3,000 
4,000 
4.200 
4,400 
4,600 
4,800 
5,000 
6,200 

F&undt. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26.000 
27.000 
28,000 
29,000 
30,000 
60.660 

Inch, 
0. 

.000100 
.000860 
.000600 
.000660 
.000660 
.001000 
.001600 
.002160 

.ooaooo 

.004160 
.006600 

.006650 
.007760 
.009200 

Inch. 
0. 

.000100 
.000250 
.000160 
.000160 
.000200 
,000160 
.000600 
.000660 
.000860 
.001160 
.001860 
.001060 
.001200 
.001460 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

6,400 

^600 

1    &,)K0 

'  cooo 

12,110 

General  summary. 

Teodte strength  per  square  inch  of  original  section ponnds..    60,660 

ElMtic  Unit  per  square  inch  of  original  section do . . .    20, 000 

QnogatloD  per  incux  after  ruptore inch..     .2400 

QoDgation  per  inch  under  strain  at  elastic  limit do ...  .  000650 

SedOfCtioD  in  diameter  at  point  of  rupture do . . .       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

f^tkm  of  rupture ''J  from  neck 

Character  ci  broken  surface dull  amorphous 

£loD«KtioQ  of  inch  sectiona ''.20,  ".28* 

H.  Doc.  300 ^19 
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PIVOT   SOCKETS 6-POUNDER   GUN   MOUNTS. 


No.  6225. 


Marks,  p  si 

Diameter,  ".504. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sucoeesive 

Elongation 

per  Inch. 

Permanent 
set 

SuocesBlTe 

Permanent 

set 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
11,970 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
59,850 

Inch. 
0. 

.000100 
.000260 
.000460 
.000600 
.000650 
.001100 
.001660 
.002460 
.008560 
.004700 
.006850 
.007000 
.008250 
.009800 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000250 
.000250 
.000660 
.000800 
.001100 
.001150 
.001150 
.001150 
.001250 
.001060 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limiU 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section poanda. .    50, 8S0 

Elastic  limit  per  square  inch  of  original  section do...    20,000 

Elongation  per  inch  after  rupture inch . .      .  21  .W 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000600 

Reduction  in  diameter  at  point  of  rupture do. . .       .074 

Reduction  in  area  after  rupture,  per*  cent  of  original  section 27. 4 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface dull  amor(»hoiLs 

Elongation  of  inch  sections M8,  *.25* 


PIVOT  SOCKETS 6-POUNDEB   QXTS  MOUNTS. 

No.  6237. 
Marks,  p"g5 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gai^d  length,  2". 
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Applied  loads. 

SaoceariTe 

Pemument 
set. 

Inch, 
0. 
0. 

Successive 

pennanent 

set. 

Inch, 
0. 

Remarks. 

TotaL 

Pernpare 
inch. 

permch. 

BMMlt. 

aoo 

1,000 

l:SS 

ts 

&000 

1,000 
5»000 
10,000 
15,000 
20,000 
26,000 
26,000 
27,000 
28,000 
29,000 

ao,ooo 

66^400 

JneA. 
0. 

.000100 
.000400 
.000600 
.000700 
.000660 
.000960 
.011660 
.013600 
.014000 
.016760 

Inch. 
0. 

.000100 
.000600 

.000200 
.000100 
.000160 
.000100 
.010600 
.001960 
.001100 
.002160 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.  u,on 

1    ' 

General  nummary, 

TenOestKngCh  per  ■qnaie Inch  of  OKiffinal  section ponnds..   65,400 

QinieUiDSI per  sqnare  Inch  of  original  section do...    25,000 

nmq^tioD  per  inch  after  mptore inch..     .8500 

ElM^doo  per  inch  nnder  strain  at  elastio  limit do...  .000650 

HednetioQ  in  diameter  at  point  of  rapture do...       .165 

Rednetfon  in  area  after  ruptore,  per  cent  of  original  section &1.6 

PMition  of  mptore 1''.2  from  neck 

CluracCer  of  broken  florfaoe silky 

loflnchBecUou '».42*,''.28 
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PIVOT   SOCKETS 6-POUNDER   GUN   MOUNTS. 


No.  6238. 


Marks,  ^l\ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applic 
Total. 

!d  loads. 

Per  Muare 
incn. 

Eloneation 
per  inch. 

Successive 
elon^tion 
per  inch. 

Pennanent 
set. 

Snccemdve 

permanent               Remarks, 
set 

1 

Pounds. 
200 
1,000 
2,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
11,910 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 

87,000 
88,000 
89,000 
40,000 
59,550 

Inch. 
0. 

.000100 
.000300 
.000550 
.000600 
.001000 
.001050 
.001060 
.OOUOO 
.002000 
.022900 
.024500 
.026650 
.028600 

Inch, 

0. 

.000100 
.000200 
.000250 
.000250 
.0U02UU 
.000050 

0. 

.000050 
.000900 
.020900 
.001600 
.002150 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

1 

1  

.081400          .662800 
.0*^6000          .003600 

1 

1 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    59,550 

Elastic  limit  per  square  inch  of  original  section do 33,000 

Elongation  per  incn  after  rupture inch. .      .  3500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001100 

Reduction  in  diameter  at  point  of  rupture do. . .        .1S5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 69.8 

Position  of  rupture l".21rcHn  neck 

Character  of  broken  surface ailky 

Elongation  of  Inch  sections '\S1/',S9* 


1 


PIVOT  SOCKETS — 6-POUNDER  GUN   MOUNTS. 

No.  6239. 

Marks,  i^81 

IHameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 
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1                                                                     !  mmnm«4-tnn 

Sucoenlve 
elongation 
perlncb. 

Permanent 

Kt. 

Successive 

permanent 

>»et. 

Remarks. 

1 

1 

Peraqimre 
Inch. 

perinch. 

I 
AMMfa. 

'     1,000 

Poimds. 
1,000 
^000 
10,000 
20,000 
26,000 
80,000 
31,000 
32,000 
33,000 
34,000 
8S,000 
86,000 
87;000 
88,000 
80,000 
40,000 
66,100 

Inch. 
0. 

.000100 
.000400 
.000700 
.000860 

Inch. 
0. 

.000100 
.000800 
.000800 

nooiso 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klitstio  limit. 

f    2.000 

ton 

1     &.000 

'   ^ooo 

.doiooo  1    .000166 

.001060          -OOOQfiO 

1     fi>2D0 

ft,«» 

.0U15O 
.012260 
.018060 
.014280 

.010100 
.001100 
.000600 
.001200 

1   eioo 

j 

6.») 

1    7.000 

1    ".IDO 

.016750    '      .001566 
.017260    1      .001500 
.018260    '      .001000 
.019650    1      .001400 
.021860    1      .002200 

:::::::::**::::*:::::::: 

1  i!Si 

\    7,Wi 

7,00 

1,000 

! 

13,220 

' 

Tensile  streng'th. 

General  gammary. 

TeotieitreDgth  per  square  inch  of  original  section pounds..    66,100 

Eltfde  limit  per  square  inch  of  original  section do . . .    81 ,  000 

Ehmgttioo per  incn  after  rupture inch..     .2650 

£iofl|tilaD  per  inch  under  strain  at  elastic  limit do. . .  .  001060 

Bedsctkm in  diameter  at  point  of  rupture do...       .096 

Sedoction  in  area  after  rupture,  per  cent  of  original  section 34.0 

PQstioD  of  rapture ".96  from  neck 

^UMler  of  broken  surface silky,  oblique 

BocitioDofinchsecUona ''.30»,^.2l 
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PIVOT   8O0KET3 — 6-POUNDER   GUN   MOUNTS. 


No.  6240. 

Marks,  ^'1% 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Guuged  length,  2". 


Applied  loads. 

Eloiiffatioii 
per  inch. 

Saccenive 
elongation 
perinch. 

Pennanent 
set. 

SucceniTe 

permanent 

set. 

Remarks. 

Total. 

Per  sauare 
Inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
10,920 

Pounds. 
1,000 
5,000 
10,000 
20,000 
26,000 
27,000 
28,000 
29,000 
90,000 
81,000 
82,000 
83,000 
34,000 
85,000 
54,600 

Inch. 
0. 

.000100 
.000400 
.000660 
.001000 
.001050 
.016000 
.016250 
.017750 
.019600 
.021560 
.024000 
.026260 
.028800 

Inch. 
0. 

.000100 
.000900 

.000250 
.000850 
.000050 

.013960 
.001250 
.001600 
.001750 
.002050 
.002450 
.002250 
.002660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength.                  i 

General  Bummary. 

Tensile  strength  per  square  inch  of  original  section poanda..    54,600 

Elastic  limit  persquare  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..      .3700 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001050 

Reduction  in  diameter  at  point  of  rupture do. . .        .  175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 67. 2 

Poeitionof  rupture 1''.26  from  necJr 

Character  of  broken  surface silky 

Elongation  of  Inch  secUoas ".31,  *'.42» 


PIVOT  SOCKETS e-POUNDEB  GUN   MOUNTS. 

No.  6241. 
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Marks,  ^i'^ 

TV? X I 


-     ■      7  row 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 


\     AppUedloBdB. 

Elongation 
perincli. 

IP 

Pennanent 
set. 

SncoeBBive 

permanent 

set. 

Remarks. 

ToUL 

Per  square 

1,000 

Awtnds. 
1,000 
6,000 
10,000 
20,000 
80,000 
81,000 
82,000 
38.000 
84,000 
86,000 
86,000 
87,000 
88,000 
39,000 
40,000 
60,900 

0. 

.000100 
.000800 

.000660 
.001000 
.001060 
.013250 
.014060 
.016300 
.017060 
.018900 
.020660 
.022400 
.024600 
.026600 

Inch. 
0. 

.000100 
.000200 

.0002CO 
.000460 
.000060 

.012200 
.000600 

.001260 
.001760 
.001850 
.001660 
.001860 
.002200 
.002000 

0. 
0. 

JiwA. 
0. 

Initial  load. 
Elaslif  limit. 

Tenidle  stren^h. 

2.000 

1  ton 

6,000 

6,200 

eiSo 

\   6,6n 

61800 

7,000 

72QD 

1    7,400 

i    7,600 

!    7,800 

8,000 

12,180 

GeneroX  summary. 

TemOe strength  per  square  inch  of  original  section pounds..    60,900 

uifticlimitpersqiiare  inch  of  original  section do...    31,000 

EwDgatioQ  per  inch  after  rupture inch..      .2160 

BuiistloDDer  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Mflnetion  in  uea  after  rupture,  per  cent  of  original  section 27.4 

JJatloo  of  rapture *  6  from  neck 

^^ncier  of  broken  surface dull  gray,  amorphous 

Q»«ttfoaofinchiectiOD8 M7;^26* 
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PIVOT   SOCKETS — 6-POUNDER   GUN   MOUNTS. 


No.  6212. 

Marks,  ^"^1 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SnccesBive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

1 

Total 

Per  square 
Inch. 

Remarks. 

1 

200 
1,000 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
12,210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
32.000 
33,000 
34,000 
35,000 
61,050 

Inch. 
0. 
.000100 
.000300 
.000650 
.000950 
.011050 
.011950 
.013000 
.014500 
.015800 

Inch. 
0. 

.000100 
.000200 
.000250 
.000400 
.010100 
.000900 
.001050 
.001500 
.001300 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
ElHstic  limit. 

Tensile  strenjfth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..     61,050 

Elastic  limit  per  square  inch  of  original  section do...     90.000 

Elongation  per  incn  after  rupture inch. .       .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  000950 

Reduction  in  diameter  at  point  of  rupture do. . .        .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surface dull  gray,  amorphous 

Elongation  of  inch  sectioDS '^ad,  ^.2S* 


.— 1 


PfVOT  SOCKETS — 6-POUNDEB  GUN  MOUNTS. 

No.  6276. 
Marks,  jri\. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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AppUed  loAdA. 

Elongation 
per  inch. 

Socceasive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

1 

Perrapare 
inch. 

aoo 

1,000 

Ptmndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35,000 
36.000 
37,000 
38,000 
89,000 
40,000 
70,500 

Inch, 
0. 
.000100 
.000900 
.000600 
.000600 
.000750 
.001000 
.001200 
.001500 
.012250 
.013500 
.014500 
.015600 

Inch. 
0. 

.000100 
.000200 
.000200 
.000100 
.000150 
.000250 
.000200 
.000900 
.010750 
.001250 
.001000 
.001000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

EIuMtic  limit. 
TeiiKile  strength. 

2,000 

3,000 

4,000 
S,O0O 
6,000 
7,000 

7;20O 
7,400 

0. 

0. 

7,600 

7,800 

S,00O 

1  14,100 

General  suminjnnj. 

Teo^leitrength  per  square  inch  of  original  section pounds..    70,500 

gastic  limit  per  square  inch  of  original  section do...    35,000 

goDgatkn  per  inch  after  rapture inch..      .2250 

EwDgatioQ  per  inch  under  strain  at  elastic  limit do...  .001200 

Jedoctlon  m  diameter  at  point  of  rupture do...       .086 

R<^Qctionin  area  after  rupture,  per  cent  of  original  section 80. 7 

jjritloo  of  rupture 1'' from  neck 

^uncterof  broken  surface silky,  serrated 

Eioositio&ofinchsectioDB ''.26*,  ".20 
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PIVOT   SOCKETS — 6-POUNDER   GUN   MOUNTS. 


No.  6276. 

Marks,  ^f^e 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Snoceesive 
elongation 
per  inch. 

Permanent 
set. 

Succcflsive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incD. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 

14,850 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
74,250 

Inch. 
0. 

.000100 
.000350 
.000500 
.000600 
.000900 
.001060 
.001800 
.001400 
.001450 
.001500 
.001550 
.013500 
.014400 
.015900 
.016850 
.017900 
.019160 

Inch. 
0. 

.000100 
.000250 
.000150 
.000100 
.000800 
.000150 
.000250 
.000100 
.000060 
.000060 
.000050 
.011950 
.000900 
.001500 
.000950 
.001050 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElastW;  limit. 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    74.250 

Elastic  limit  per  square  inch  of  original  section do...    39,000 

Elongation  per  incn  after  rupture inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular  60  per  cent,  dlky  40  per  cent 

Elongation  of  inch  sections ".19>,".15 


.Li 


nVOT  SOCKETS — 6-POUNDER  GUK   MOUUTS. 
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No.  629& 


Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonntion 
permch. 

Snoceaive 
elODffatioD 
permch. 

Pennanent 

Mt. 

Sucoenive 

set. 

Remarks. 

Total. 

PerMraare 

Ptmmd*. 
200 
1,000 
2,000 
3,000 
4.000 
4,200 
4,400 
4,000 
4.800 
6.000 

6,200 
6^400 
6,600 
6,800 
6,000 
13,440 

Pammdt. 
1.000 
6,000 
10,000 
16,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 

26,000 
27,000 
28,000 
29.000 
30,000 
67,200 

Inch, 
0. 
.000100 
.000860 
.000600 
.000660 
.000760 
.000860 
.000900 
.001000 

.oouoo 

.001600 

.O08GOO 

.004800 
.006600 

Inch, 
0. 

.000100 
.000260 
.000160 
.000160 
.000100 
.000100 
.000060 
.000100 
.000100 

.000400 
.000760 
.001260 
.000800 

.001200 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength 

.000300 

.000300 

General  summary, 

Iterile  strenstb  per  square  inch  of  original  section pounds..    67,200 

Bssde  limit  per  sanare  inch  of  original  section  (approximate) do...    25,000 

ESoogstioa  per  Inch  after  roptme inch..      .8000 

Bongstion  per  Inch  nnder  strain  at  elastic  Itanit do...  .001100 

Bednettan  in  diameter  at  point  of  rupture do...       .125 

Bednedoo  In  area  after  ruptoie,  per  cent  of  original  section 43.8 

FMtloQ  of  mptore l^'.U  from  neck 

Chsader  of  broken  surface dull.silky 

BoQgttkmofincl&nctions ^28,^82« 
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mVOT  90CKKT3 — ti-POUNDEE   UUN    MOUKTS, 


Ko.  6299, 

Marks,  pfe 

Diameter,  ",505, 

Sectianal  area,  r^i}  sqimn^  in<*h. 

Gauged  length,  2'\ 


Appli^  loiul». 


ToUil 


200 
1,000 
2.000 
8.000 
i.OWi 
5.000 

5.400 
6,130U 
6.S00 
6,D0U 
6,200 
6,4UU 
G.r^OO 

7,000 


Per  Bqimn^ 


1,000 
f>,000 
10.000 
15,000 
20.000 
25,000 
26,000 
27.000 
2J4.O0O 
^,000 
30,000 

:ii,ooo 

32.000 
83,000 
34.000 
35.000 
rj.660 


I  .1  I  ■      ^ 


BflDArlEK, 


Juih. 

0. 
.  OOGUiil 

.t»oi>ioi) 
.OOO^ViO 

,  ttOOTOO 

oom^TpO 

.OU!UO0 

.otni50 
.ou];it)(] 

.Otfi-WO 

.003rt50 

,oo4yoo 

.OOeVGOU 

.oot;4'vo 

.OOT'iTjO 


Oh 


Inch. 

.U00250 
.  imiHi 
, 000150 
JJOOJ/jO 
.000050 
.0001.'^ 
.000150 
.001100 
.000c']00 
.  OlHJ^tfjfJ 

.ooiav) 

,000700 
.000!H50 


Inch. 


0. 
0. 


iiich. 


.OOOOTjO    I      .OfS0050 


luitlul  limd. 


EljL'-iir  limiu 


TrnsUi'  ulrvTiKih. 


ffiiitnff  n'ift mitnut/. 


Tt-risilo  Rireagih  \ht  K^nuirr  inch  of  fiHi^inal  portion ..poiirnli!i.  -     TiJ,  5*50 

Elastic  I  imii  piT  fi  luarr  Uii'h  i  if  i  iiri>^i  iml  iit-rtkni  - . . . . . . .  ^ _  - _  .^ .  .do. .  _     at)*  000 

KkiiiK^tCii'ii  fttr  IficR  iiftiT  rtiptnrL' , _,,„_,_,   __.. liich..       -  I9&0 

KluiiKntini]  |x»r  iiM  li  lunl!  f  ><!nttii  at  rla^lh;  llmiL ....... . ,,.... .......do...    ,OUJ0U0 

Kt'iliiif  ti^'Tii  w  cliriirit  Ufrtl  [tttini  ui  nipMan- ,. ,_,„,_.do„.         ,  Hft 

Ki^l tn'l ^^ m  in  ann  ntXvT  Tii\iinrc,  \*eT  tvtit of  oriifJuttl  sv^rticrn .... 40, 3 

Pitt"! liofi  it\  rtjpt lift. . ......... , , .         ,,,.„_..„„„»,_..„.,...  I"  ffitm  iii?ck 

<:liarjirh  r  of  hroki'u  Hurfati^. gmiiulnr.  fiUy  lifnil  Hi  the  Dircnraferem-e 

EluilKtiti'^Li  uf  liu'li  sectiuiiH - *,..** .....-.,,»,*....,.»,.*..'',  21  •,",  1* 


PISTON  R0DS-6-P0UNDER  GUN  MOUNTS 


STEEL  FORGINGS. 
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PISTON   BODS — 6-POUNDBR   GUN   MOUNTS. 

No.  6202. 


303 


Marks,  ^i[« 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadn. 

EloDfation 
per  Inch. 

Successive 

elongation 

perlnch. 

Pennanent 
set 

Sacceadve 
permanent 

Remarka. 

ToC*l. 

Perraiiare 
inch. 

PomuU. 
300 
1,000 
2,000 
4,000 
6,000 
8,000 
10,200 
U,000 
12,000 
12,800 
13,000 
13,200 
13,400 
13,600 
13.800 
14,000 
1«»310 

I\mnd», 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
61,000 
66,000 
60,000 
64,000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
81,550 

Inch. 
•0. 
.000100 
.000260 
.000600 
.0009GO 
.001900 
.001600 
.001660 
.002000 
.002660 
.006650 
.007000 
.009800 
.007600 
.008260 
.006600 

Inch. 
0. 
.000100 
.000160 
.000860 
.000350 
.000850 
.000900 
.000060 
.000860 
.000650 
.004000 
.000860 
.000900 
.000900 
.000660 
.000250 

IndL 
0. 
0. 

Inch, 
0. 

Initial  lorfd. 

ElasUc  limit. 
TenMlle  strength. 

0. 

General  summary. 

Tendlegtrength  per  eqoare  inch  of  original lection pounds..    81,550 

Elaitlc  limit  per  SQuaie  inch  of  original  section  do...    64,000 

Elongation  per  inch  after  rupture inch..      .1000 

BongatioQ  per  inch  under  strain  at  elastic  limit do...  .002660 

BedtMition  in  diameter  at  point  of  rupture do...       .036 

Redaction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Pofttion  of  rupture at  middle  of  stem 

Cbazacter  of  broken  surface fine  granular 

lofinchwctions ".10»/MO» 


304  PISTON   BODS — 6-POUNDBR   GUN   MOUNTS. 

No.  6198. 

Marks,  ^r  e 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonflfation 
perlnch. 

Successive 

elongation 

per  inch. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

^™*!'^"^  permanent 
set. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,200 

12,400 

12,600 

12,800 

18,000 

18,200 

18,400 

21,100 

Pounds. 
•  1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 

106,600 

Inch, 
0. 

.000100 
.000300 
.000600 
.001000 
.001800 
.001600 
.002000 
.002060 
.002100 
.014000 
.014660 
.014900 
.016200 
.016860 

Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000300 
.000300 
.000400 
.000060 
.000060 
.011900 
.000660 
.000260 
.000300 

oonfinn 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

j 

1 

1 

1 

1 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section ponnda..  106,600 

Elastic  limit  per  square  inch  of  original  section do...    62,000 

Elongation  per  inch  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Reduction  in  diameter  at  point  of  rupture do...        -085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture 1*^.06  from  neck 

Character  of  broken  surface fine  granular  radiating  from  the  center 

Elongation  of  inch  sections *'.U^,*'.U 


PISTON   BODS 6-POUNDEB  GUN   MOUNTS. 

No.  0297. 
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Marks,  ^Ig 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Apfdiedkwda. 

Elongation 
permch. 

SocoeBBiTe 

elonjKation 

perinch. 

Penoanent 

set. 

Suocearive 

pennanent 

set. 

Remark!). 

TocaL 

1 

PeraaoBre 

limmda. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 

u,«» 

13,000 
13,800 
14.000 
24,020 

Fiomndg. 
1«000 
6,000 
10,000 
20,000 
30,000 
40,000 

SSiSSS 

66,000 

66,000 
67,000 
68,000 
60,000 
70,000 
120,100 

Inch. 
0. 

.000100 
.000800 
.000600 
.001000 
.001880 
.001700 
.002060 
.002800 
.010660 
.011600 
.012100 
.012300 
.012600 

Inch. 
0. 

.000100 
000200 
.000800 
.000400 
.000660 
.000880 
.000350 
.000260 
.006860 
.000860 
.000600 
.000200 
.000800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElttDtic  limit. 
Tensile  strength. 

0. 

1 

Genercd  tummary, 

Teodle itrenstli per  Bqiiare  inch  of  otiglna] section poonds..  120,100 

ESaetie  limit  per  sqaare inch  of  original  section do...    66,000 

Doogatioo  per  inch  after  raptnre inch..     .0950 

Dongatkm  per  inch  under  strain  at  elastic  limit do...  .002300 

BedoetioD  in  diameter  at  point  of  rupture do...       .035 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Pttltionof  roptore at  middle  of  stem 

Cbaiacter  of  broken  surface fine  eranular,  radiating  from  center  punch  mark  defining 

incn  section  on  stem. 
BoQgatlim  of  inch  sections M0»,  ".O** 
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PISTON   RODS 6-POUNDEB   GUN   MOUNTS. 

No.  6305. 


Marks,  p.^e 

Diameter,  ".505. 

Sectional  ai*ea,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

EloDfation 
per  Inch. 

Sucoeariye 
elongation 
perinch. 

Permanent 
set. 

Succemive 

Total. 

Persauard 
inch. 

permanent               Remarks, 
set 

1 

Pounds. 

200 

1,000 

2,000 

6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
20,200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
101,000 

Inch. 
0. 

.000100 
.000850 

.000650 
.001000 
.001350 
.001400 
.001450 
.001560 
.001600 
.006750 
.007250 
.007850 
.006800 
.009150 

Inch. 
0. 

.000100 
.000260 
.000800 
000650 
.000650 
.000050 
.000050 
.000100 
.000060 
.006150 
.000500 
.000600 
.000450 
.000850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

TeuHllc  strength.                  | 

1 

Oeneral  summary. 

Tennilc  strength  per  ^  nare  inch  of  original  section pounds. .     101, 000 

Elsittic  limit  p«r  wiTjan-  inch  of  original  section do...      44.000 

KloiiKattou  per  Inrli  nfti  rruptore inch..        .  1400 

ElyDgulioTi  pH?r  Lnch  uritler  strain  at  elastic  limit do...     .001600 

Eoduc'tion  in  dlam^ tJi*r  tiC  point  of  rupture do. . .  . 065 

Reduction  Itiansi  aftt^r  rupture,  per  cent  of  original  section 20.5 

Fosidon  of  rupture ".5  from  neck 

CharRoter  of  bruketi  surf  nee fine  granular,  with  a  circle  of  coarser  granulation  i"  diameter 

Eltrng^Uon  of  Incli  oecUons •'.lO  ^'.IS* 
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No.  6334. 

Marks,  ^R% 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 


Applied  lends. 

Elongation 
perlnch. 

Sacceoiye 

elonntion 

perlnch. 

Peimanent 
set. 

BocoeniTe 

permanent 

let. 

Remarks. 

TotoJ. 

1 

FersQiiftie 
inch. 

200 
1.00D 
2,000 
4,000 
6,000 
8,000 
10,000 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
61,000 

S:SS 

huek. 
0. 

.000100 
.000860 
.000800 
.000860 
.001200 
.001600 
.002060 
.009860 
.009780 
.010060 
.010600 
.011000 

Inch. 
0. 

.000100 
.000260 
.000260 
.000860 
.000260 
.000400 
.000460 
.007800 
.000400 
.000800 
.000460 
.000600 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

EliUitic  limit. 
Tensile  strength. 

0. 

12,000 

12^200 

12,400 

'    12,600 

I    12,800 

IS,000 

23.  WO    1      119.000 

Qtneral  tumnuxry. 

Tensile  strength,  per  square  inch  of  orl|rinal  section pounds..  119,000 

Elastic  limit,  per  square  inch  of  original  section do...    60,000 

EkjQgatioii  per  inch  after  rupture inch..      .0960 

EkAgatlon  per  inch  under  strain  at  elastic  limit do...  .002060 

Redaction  in  diameter  at  point  of  rupture do...       .086 

fiedoetkm  in  area  after  rupture,  per  cent  of  original  section 13.2 

Podtion  of  rupture ".65  from  neck 

Cbtzacter  of  broken  surface flue  granular 

Elaogatioa  of  inch  sections «.06,^U« 
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PISTON   BODS — 6-POUNDEE  GUN   MOUNTS. 


No.  6354. 

Marks,  p\% 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loadB. 

EloDflation 

SnccesBlTe 
elongation 
per  inch. 

Permanent 
set. 

SuocetBive 

pennanent 

set. 

Remarkfl. 

Total. 

Per  square 
Incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 

S'Sffi 
9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

22,810 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
114,060 

Inch. 
0. 
.000060 

.000260 
.000660 
.000960 

.001800 
.001660 
.002260 
.002600 
.003160 
.003600 
.004060 
.004600 
.006660 
.006200 
.007460 
.006600 

Inch. 
0. 
.000060 

.000200 
.000800 
.000400 
.000360 
.000260 
.000700 
.000360 
.000660 
.000350 
.000660 
.000660 
.000960 
.000660 
.001260 
.001060 

Inch. 
0. 
0. 

Inch. 
0. 

Elastic  limit 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ^....ponnds..  114,060 

Elastic  limit  per  square  inch  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..      .1160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 1&9 

Position  of  rupture *.86  from  neck 

Character  of  broken  surface nmnnlar 

Elongation  of  inch  sections '.19*, '.10 
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Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  6367. 


Applied  loads. 

Slonntlon 
per  Inch. 

Snoceaslye 
elongatioD 
per  Inch. 

PermAnent 
set 

Succeaslve 

pemumeDt 

set 

RemarkB. 

Tolml. 

Fertqnare 
Indi. 

200 

ass 

4^000 
11,200 

5,25 

JkfUMdt. 

1,000 

Sooo 

10,000 
20,000 
00,000 
40,000 
60,000 
66,000 
56,000 
67,000 
60,000 
60,000 
60,000 
61,000 
117,060 

Inch, 

.000100 

!00006O 
.001000 
.001400 
.001760 
.002000 
.002000 
.000000 
.000160 
.010000 
.010600 
.OU400 

Inch. 
0. 

.000100 
•000250 
.000800 
.000860 
.000100 
!000860 
.000250 
.000060 
006060 
; 001160 
.000650 
.000600 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaBtlc  limit. 
Tensile  strength. 

0. 

Oeneral  mmmary. 

I  per  square  inch  of  original  section pounds..  117,060 

Batflelliiiit  per  square  Inch  of  originiu  section do...    66,000 

Bflngation  per  inch  aftermptnre inch..     .1150 

Qnngatifw  per  inch  under  sbain  at  elastic  limit do...  .002060 

BedoeClan  In  diameter  at  point  of  rupture do...       .035 

Sedvetkai  fn  Area  after  rupture,  per  cent  of  original  sec tion 18. 2 

ftsltian  of  rupture '^.SS  from  neck 

(Ihamrter  d  brcrften  surface fine  granular 

BoBgitlonoflnchsecdODs 'Cl4*.".09 
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PISTON   BODS 8-POUNDER   GUN   MOUNTS, 


No.  6257. 


Marks,  ^r6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadB. 

Elongation 
per  inch. 

SnocenlTe 

elongation 

perlnch. 

Permanent 
set 

Sucoearive 

permanent 

aet. 

i 
Remarks. 

Total. 

Per  square 

iDCh. 

Pounds. 

200 

1,000 

2,000 

.    8,000 

4,000 

5,600 
6,800 
6,000 
6,200 

6,600 

7,000 
7,200 
7400 
7,600 
7,800 
8,000 
16,680 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
83,400 

Inch. 
0. 

.000100 
.000800 

.000450 
.000600 

.000900 
.001000 
.001060 
.001600 
.003600 
004960 
.005450 
.005900 
.006350 
.006850 
.007560 
.006000 
.006300 
.006600 

Inch. 
0. 

.000100 
.000200 
.000150 
.000150 
.000800 
.000100 
.000050 
.000460 
.002100 
.001350 
.000600 
.000450 
.000460 
.000500 
.000700 
.000450 
.000300 
.000300 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

General  mimmary. 

TensUe  strength  per  sqnare  inch  of  original  section ponndii..    88,400 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

Elongation  per  inch  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Positionof  rupture ".Sfrom  neck 

Character  of  broken  surface flnecnuiular 

Elongation  of  inch  sectioDs '.10,'.12^ 


PISTON   BOBB — 6-POUNDEB   GUN    MOUNTS. 

No.  6386. 
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Marks,  ^  If  e 


Diameter,  ".506. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  iMdB. 

ElonsaUon 
per  inch. 

Snoceasiye 
elongation 
perinch. 

Permanent 
set. 

SuccesBive 

•^    "^^X" 

permanent!              Remarks, 
set.        1 

aoo 

1,000 
'2,000 
3,000 
4,000 
5,000 
6,000 
8,000 
%000 

10,000 

loiaoo 

10,400 
10,600 
10.800 

aooo 

19.960 

1 

Ffmnd*. 

1,000 

6,000 

10,000 

16,000 

20,000 

25.000 

80,000 

40,000 

45,000 

60,000 

61.000 
60,000 
68,000 
64,000 
66.000 
99.900 

Inch. 
0. 

.000100 
.000850 
.000600 
.000660 
.000660 
.001000 
.001860 
.001660 
/    .001800 
t    .004760 
.006000 
.007400 
.007750 
.006350 
.009050 

Inch. 
0. 

.000100 
.000260 
.000150 
.000160 

.oooaoo 

.000160 
.000860 
.000200 
.000250 

.002960 
.001260 
.001400 
.000650 
.000600 
.000700 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 



General  gummary. 

TcmQettrangth  per  square  inch  of  original  section pounds..    99.900 

Bsstk:  limit  per  aqnare  inch  of  original  section do...    50.000 

Elongation  per  inch  after  mptore Inch..     .2100 

Ekniadon  per  inch  under  strain  at  elasticlimit do...  .001600 

Seduction  in  diameter  at  point  of  ruptore do...       .106 

BeducCoo  in  area  after  rupture,  per  cent  of  original  section 87.1 

taMon  of  rupture I'M  from  neck 

Cbsncterof  broken  surface silky 

BoDgidQiiofiiichflectioiia ».25*,M7 
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PISTON   BODS — 6-POUNDEB   GUN   MOUNTS. 

No.  6387. 


Marks,  ^fe 
Diameter,  ".606. 
Sectional  area,  .20 
Gauged  length,  2" 


square  inch. 


Applied  loads. 


Total 

Per  square 
Inch. 

Pounds. 

Pound$. 

200 

1,000 

1,000 

6,000 

2,000 

^®'SS 

4,000 

20,000 

6,000 

80,000 

8,000 

40,000 

9,200 

46,000 

9,400 

47,000 

9,600 

48,000 

9,800 

49,000 

10,000 

60,000 

10,200 

61,000 

10,400 

62,000 

10,600 

68,000 

10,800 

64,000 

11,000 

66,000 

19,710 

98,660 

Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000100 
.000600 
.001000 
.001400 
.001650 
.001700 
.001760 
.004000 
.006900 
.007400 
.007860 
.006650 
.009000 
.009660 


SuoceflBive 

elongation 

perinch. 


Inch. 
0. 

.000100 
.OOOSOO 
.000200 
.000400 
.000400 
.000260 
.000050 
.000060 
.002250 
.002900 
.000600 
.000450 
.000700 
.000460 
.000650 


Permanent 
set 


Inch. 


Succeflsive 

permanent 

set. 


Remarks. 


Inch, 


Initial  load. 


Elastic  limit. 


TensUe  strength. 


Oenercd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,660 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rapture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001760 

Reduction  in  diameter  at  point  of  rupture do...        .116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Position  of  rupture ^^.9  from  neck 

Character  of  broken  surface aUky 

Elongation  of  inch  sections "04,  "JU^ 
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Axle,  6-poundeb  Gun  Mount,  Steel  Foboino. 

No.  6175. 
Marks,  ^-J» 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


r         ■ 

1       Apidled  loads. 

EIonsatioD 
per  inch. 

SucceBBiye 
elonntion 
per  inch. 

PennAnent 

SucceaslTe 

Remarks. 

1 

Total. 

PersQiUfcre 
inch. 

rermanenii  pennanent 
*®*-       t       set. 

Pmmd», 
200 
1.000 

Poundg.   1      JndL 

1,000       0. 

6»000          .000100 
10,000          .000800 
20,000          .000660 
80,000          .001000 
35,000          .001200 

Inch. 
0. 

.000100 
.000200 
.000660 
.000660 
.000200 

Iwk. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,   approxi- 
mate. 

Tensile  strength. 

2.000 

4,000 
6,000 
7.000 
7,600 

7,800 
S,000 

8,400 
8,600 
8.800 

9.000 

0. 

88,000 

39.000 



.010000 

.008800 
.006600 
.000060 
.000060 
.000160 
.000900 
.000600 

40.000 
41,000 
42,000 
43,000 
44,000 
4^000 
77,400 

.018600 
.018660 
.018700 
.018860 
.014160 
.014760 

15:4» 

I 

General  summary. 

rOMile  tirensth  per  sqtiue  Inch  of  oriffinal  section ponnds..  77,400 

DMdeltanStpersqiiare  inch  of  original  section  (approximate) do...  88JO0O 

BoQfstion  per  inch  after  rapture inch..    .2760 

Bedoctkm  in  diameter  at  pdnt  of  rupture do...     .145 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 49.1 

PQBtioDoi  rupture 1".  25  from  neck 

Chttftcter  of  broken  surface silky 

Bao^ukmofiocliaectioiu ^f^S^^^M 


PIVOT  SOCKETS-15-POUNDER  GUN  MOUNTS. 


STEEL  OASTESrGS. 
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PIVOT  SO0KBT8 — ^16-]>0Uin>EB  GUN  MOUNTS. 
No.  6178. 
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Marks,  ^V 
Diameter,  ".505. 
Sectional  area,  .90  sqoare  inch. 
>  Ganged  length,  2". 


Applied  loAdi. 

15S1SS2^ 

per  Inch. 

Pemuuient 
set 

Snccenlye 

pemument 

set. 

Remarkfi. 

TMaL 

Peraqiure 

APWMfa. 

200 
1,000 

8,000 
4,000 
4,200 
4,600 
4,600 
4,600 
6,000 
6^200 
S600 

Sooo 

^800 

SCooo 

6,200 

limn 

1,000 
6,000 
10.000 
16,000 
20,000 
21.000 
22,000 
28,000 
24,000 
26,000 
28,000 
27,000 
28,000 
20.000 
80,000 
81,000 
66.400 

Inch. 

0. 

.000100 
000250 

ioooioo 

.000660 
.000660 

.000700 
.000600 

;0012D0 
.002000 
.004600 
.006700 
.009000 
.008000 

Inch. 
0. 

.000100 
.OOQUO 
.OOOIW 
.000160 
.000100 

ioooioo 

.000160 
.000280 
.000600 

.002600 
.001200 
.001800 
.001000 
.001860 

Inch. 
0. 
0. 

Inch. 
0. 

InitiAl  lOMl. 
ElesUc  limit. 
Tensile  strength. 

0. 



Qeneral  tummary, 

TcmOe  ttrength per  sqiutre  inch  of  orlffliial  section pounds..   66,400 

EkMde  limit  per  sqiure  inch  of  original  section do...    24,000 

Elongation  per  inch  after  rupture inch..     .1400 

Elongation  per  inch  under  sbain  at  elastic  limit do...  .000050 

Reduction  in  diameter  at  point  of  rupture do...       .046 

Bedoction  in  area  after  rupture,  per  cent  of  original  section 16.0 

Ptosltloo  of  rupture 1"  from  neck 

Chaneter  of  broken  surface granular.  60  per  cent;  dull  silky,  40  per  cent 

—         *   1  of  inch  sections ".12,'M6» 


318  PIVOT   SOCKETS ^15-POUNDEB  GUN   MOUNTS. 

No.  ftl74 


Marks,  ^"^ 
Diameter,  ".505. 
Sectional  area,  .2€ 
Gauged  length,  2" 


square  inch. 


AppUed  loads. 

Elongation 
permch. 

SnooesBiTe 
elongation 
perlnnh. 

Permanent 
set 

SucceflEdve 

permanent 

set 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

200 

1,000 

8,000 

8,400 
8,600 
8,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
6,640 

Pounds. 
1,000 
6,000 
10.000 
15,000 
16,000 
17,000 
18,000 

20,000 
21,000 
22,000 
28,000 
24,00& 
25,000 
83,200 

Inch. 
0. 

.000160 
.000650 
.000600 
.000750 
.000960 
.001100 
.001500 
.002850 
.008000 
.004000 
.005100 
.007000 
.006500 

Inch. 
0. 

.000160 
.000200 
.000260 
.000160 
.000200 
.000160 
.000400 
.000660 
.000650 
.001000 
.001400 
.001600 
.001500 

IndL 
0. 

IndL 

1 
InlUal  load. 

Elastio  limit 
Tensile  strength. 

.000100 

.000100 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,200 

Elastic  Umit  per  square  inch  of  original  section do...    18,000 

Elongation  per  inch  after  rupture inch..      .0660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  m  diameter  at  point  of  rupture do...       .026 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture '.72  from  neck 

Character  of  broken  surface discolored,  spongy 

Elongation  of  inch  sections «.li(F,*08 


PIVOT   SOCKETS ^15-POU^DKR   GUN   MOUNTS. 

No.  6196. 

Marks,  p'l  is 

Diameter,  ".605. 

Sectioiial  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  Ioad& 

Elongation 
per  inch. 

SuccesBlTe 
elonntlon 
permch. 

Peimanent 
set 

Succefifrive 

pennanent 

§et. 

Total. 

Per§qaare 
Inch. 

Remarks. 

Foundg. 
200 
1.000 
i.000 
4,000 
4,600 

6.000 
6,200 
6,400 

Poundt. 
1,000 
5,000 
10,000 
20,000 
28,000 

80,000 
81,000 
82,000 
83.000 
34,000 
35,000 
54,100 

Inc/L 
0. 

.000100 
.000800 
.000650 

Inch, 
0. 

.000100 
.000200 
.000650 

Inch. 
0. 

Inch. 
0. 

InlUal  load. 

Elastic  limit    ap 

.014000 
.016060 
.017250 
.019600 
.021000 
.028750 

.018850 
.002060 
.001200 
.002250 
.001600 
.002760 

.012900 

.012900 

mate. 

t      6.600 

6,800 
7.000 
10,820 



Tensile  strength. 

Ocneral  summary. 

TeniQe  strength  per  square  inch  of  original  section pounds..  54,100 

Elastic  limit  per  square  inch  of  original  section  (approximate) do...  28,000 

Elongation  per  inch  after  rupture inch..    .1160 

Reduction  in  diameter  at  point  of  rupture do...     .045 

Reduction  inareaafter  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ^^.6  from  neck 

Character  of  broken  surface coarse  granular,  70  per  cent;  dull,  silky,  30  per  cent 

Elongation  of  inch  sections ".14*  ''.09 
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PIVOT   SOCKETS 15-POUNDEB   GUN   MOUNTS. 


No.    6201. 


Marks,  p'lis 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  lOAdfL 

Elongation 
per  Inch. 

Successlye 
per  inch. 

Permanent 
set 

SncoesBlve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

1 

1 

Pounds. 
200 
1,000 
2,000 
4,000 
41400 
4,600 
4  800 
6,000 
6,200 
6,400 
6,600 
6,800 
6,000 
11,670 

Pounds. 
1,000 
6,000 
10,000 
20,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
68,860 

Inch. 
0. 

.000100 
000000 
.000660 
.000760 
.000800 
.000660 
.001300 
.003650 
.006000 
.006000 
.007360 
.006800 

Inch. 
0. 

.000100 
.000200 
.000850 
.000100 
.000060 
.000060 
.000460 
.002250 
.001450 
.001000 
.001360 
.001460 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 



• 

1 

k 

£laNtic  limit. 
Tensile  strength. 

• 



Oeneral  fnimmary. 

Tenille  strength  per  square  inch  of  original  section pounds..    66,850 

Elastic  limit  per  square  inch  of  orlginalsection do...    24,000 

Elongation  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0006GO 

Seduction  in  diameter  at  point  of  rupture do . . .       .  075 

Reduction  in  area  after  rupture,  per  cent  of  orlginalsection 27.4 

Position  of  rupture I'' from  neck 

Character  of  broken  surface dull  gray,  amorphooi 

Elongation  of  inch  sections , ,...  •.17, "'.SB* 


PIVOT  SOOKKTS — ^15-P0UND££  OUN  MOUXTTS. 

No.  6280. 

Marks,  ^l\^ 

Diameter,  ".605. 

Sectional  area,  .20  square  iuch. 

Gauged  length,  2". 
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AppUedlcMda. 

Elongstloii 

SnoceiBlTe 
elonntion 
perlncb. 

Permanent 
■et. 

SiicceflBiYe 

permanent 

set 

Remarks. 

ToUL 

PerMnare 

200 

1,000 
2,000 
3,000 

4,000 
5,000 
6,000 
7.000 
7,600 
7,800 

8,000 

8.200 
8.400 
8,600 
8,800 
9,000 
15.010 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
38,000 
89,000 

40,000 

41,000 
42,000 
43,000 
44,000 
45»000 
75,060 

Inch. 
0. 
.000100 
.000260 
.000460 
.000600 
.000760 
.000960 
.001150 
.001300 
.001350 

r  .002000 

t    .011000 
.012060 
.012960 
.014000 
.015000 
.016150 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000200 
.000200 
.000150 
.000060 
.000060 
.009000 
.001060 
.000900 
.001060 
.001000 
.001160 

Inch. 
0. 
0. 

Inch. 
0. 

InltUlload. 

Elastic  limit 
Tensile  strength. 

.0 

General  summary. 

Tensile  strength  per  square  Inch  of  orifflnal  section pounds..    75,050 

Ehwde  limit  per  square  inch  of  original  section do...    89,000 

Elongation  per  inch  after  rupture inch..      .1750 

Elongation  per  Inch  under  sbain  at  elastic  limit do...  .001360 

Reduction  in  diameter  at  point  of  rupture do...       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rapture ^.9  from  neck 

CbanMSler  of  broken  surfisce granular  60  per  cent,  dull  silky  40  per  cent 

Oongation  of  inch  sections M9*,«.16 

H.  Doc.  300 21 
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PIVOT  SOCKETS l&'TOVTSDlSM  GUN   MOUHT8. 


Marks,  ^l^i 


No.  6281. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  load& 


Total. 


Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7,600 
7,«00 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
14,890 


Per  square 
inch. 


Poujidt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
90,000 
85,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
74,460 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000200 
.000600 
.000660 
.000750 
.000960 
.001100 
.001200 
.011000 
.012400 
.013000 
.014100 
.015250 
.016400 
.017500 


Suoceariye 
elongation 
per  inch. 


Inch, 
0. 
.000100 
.000100 
.000800 
.000160 
.000100 
.000200 
.000150 
.000100 
.009800 
.001400 
.000600 
.001100 
.001160 
.001160 
.001100 


Permanent 
set. 


Inch. 


BuooeflBlYe 

permanent 

aet. 


Iwh. 


Remarks. 


InltUl  load. 


Elastic  limit 


•I 


I  Tensile  strength. 


Oeneral  sumnmnj. 

Tensile  strength  per  square  inch  of  original  section pounds . .    74,4fiO 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch..      .20GO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001200 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture '.6  from  neck 

Character  of  broken  surface dnll,iunocplK)Us 

Elongation  of  inch  sections ".16,«'.aB» 


nVOT  SOCKETS — ^16-F0UlfD£B  GUN   MOUNTS. 
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No.  6282. 


Marks  nib 

Diameter  ''.505. 

Sectional  area  .20  square  inch. 

Gauged  length  2". 


Applied  l<Mdfl. 

Elonntkm 
permch. 

SaceentTe 
eloimitioii 
perlnch. 

Pennaaeut 
■et 

BuccesBive 

TOUO. 

Termmaie 

pennanent 
set. 

RemarkB. 

P&umU. 
200 
1,000 
2,000 
8,000 
4^000 
8,000 
6,000 
6,800 
7,000 
7,200 
7,400 
7.000 
7,800 
8,000 
13,100 

Pmmds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 

Inch. 
0. 
.000100 
.000200 
.OOOtfO 
.000600 
.000780 
.001000 

Inch, 
0. 

.000100 
.000100 
.000260 
.000150 
.000150 
.000260 
.000200 
.000800 
.000600 
.001000 
.001060 
.001000 
.001660 

Inch, 
0. 
0. 

Inch, 
0. 

IniiUil  load. 
Elastic  limit. 
Teofllle  itrength. 

C. 

34.000    i      .001200 
86,000    '      .010600 
88,000          .011000 

1 

t 

87,000 
88,000 
98,000 
40.000 
65,600 

.012000 
.018060 
.014060 
.016800 

1 

1 

1 

.1 

General  nummary, 

Teodleatrength per aquare  inch  cf  original  section pounds..    65,600 

Elaatle  Umit  per  sqiiaie  inch  of  original  section do...    84J000 

EloDiiBtloii  per  inch  after  rapture inch..     .0860 

Slongatlofi  per  inch  under  strain  at  elastic  limit do ...  .  001200 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Rednctioo  In  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture *.46  from  neck 

Chaiacter  of  nroken  surface granular  70  per  cent,  dull  flaky  80  percent 

Elongation  of  Inch  sections *.10*,'.07 
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PIVOT   SOCKETS 15-FOUNDEB  GUN   MOUNTS. 


No.  6429. 

Marks,  ^p|  16 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Elongation 
permch. 

SuooeHlTe 
elongation 
perinch. 

Fcmancnt 
set 

SnooonlTe 

pennanent 

aet 

Remarks. 

Total. 

Persaaaro 
inch. 

200 
1,000 
2,000 

4,000 
6,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6^400 
6,600 
6^800 
7,000 
7,200 
7,400 
12,080 

PoufuU. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
60,400 

Inch. 
0. 

.000100 
.000260 
.000600 
.000660 
.000900 
.001000 
.001000 
.001100 
.001260 
.002200 
.004060 
.007780 
.0082SO 
.009260 
.010200 
.011250 
.012600 

IndL 

0. 

.000100 
.000160 
.000850 
.000160 
.000260 
.000100 

0. 
.000100 
.000160 
000960 
.001860 
.008700 
.000600 
.001000 
.000960 
.001060 
.001260 

Int^ 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit 
Tenflile  strength. 





CrenerfU  summary. 

Tenaile  strength  per  square  inch  of  original  section pounds..    60,400 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

E  ongation  per  inch  after  rupture inch..     .12&0 

Elongation  perinch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section IS.  2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surf  ace granular  60  per  cent,  illky  60  per  cent 

EloDgationof  inchsections *.06,  'M7* 


PIVOT   SOCKETS — 15-POUNDER   GUN   MOUNTS. 

No.  6288. 

Mflurks,  pVi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaumd  lencrth.  2". 
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G«iged  length,  2" 


per  Inch. 

SaooeHlTe 
perinch. 

Permanent 
•et 

BaooeiBiTe 

pennAneni 

set 

Remarks. 

Total. 

Feriqtiara 

IMmmiit. 

200 
1,000 
2:000 
8,000 

4,000 
6,000 
6,000 
6,800 
7.000 
7,200 
7)400 
7,000 
7,800 
8,000 
14,210 

PimmtU. 
1,000 

8,000 
10.000 
15,000 
20,000 
26,000 
80,000 
84,000 
85,000 
86,000 
87,000 
88,000 
88,000 
40,000 
71,060 

Ineh. 
0. 
.000100 
.000850 
.000850 
.000660 
.000650 
.000850 
.001100 
.010600 
.011260 
.018000 
.018250 
.014060 
.015000 

IndL 
0. 

.000100 
.000150 
.000100 
.000200 
.000100 
.000200 
.000250 
.008400 
.000750 
.001760 
.000250 
.000600 
.000960 

Ineh. 
0. 
0. 

Ineh. 
0. 

IniUal  load. 
Elastic  limit 
Tensile  strensrth. 

1 

1 - 

1 

1 

1 

1 

1 

QeMTol  nmimary, 

Tenafle  atrength  i>er  square  inch  of  original  section pounds. .    71, 060 

Elaatic  limit  per  amiare  inch  of  original  section do...    84,800 

KkmgatSon  per  incn  after  rapture inch..     .2100 

KkmgatSon  per  inch  under  strain  at  elastic  limit do. . .  .  001100 

Reduction  in  diameter  at  point  of  rupture do. . .       .085 

BeduetioD  in  area  after  rupture,  per  cent  of  original  section 80.7 

Fualtioo  of  rapture 1"  from  neck 

Cbaneterof  broken  snrftoe dull  silky 

loC  inehnctlooB «'.26»,*.17 
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PIVOT   SOCKETS ^15-POUNDER  GUK   MOUNTS. 


No.  6284. 

Marks,  itib 

Diameter,  ".496. 

Sectional  area,  .19.32  square  inch. 

Gauged  length,  2". 


Applied  loads. 

permeb. 

SnoceniTe 
elonntioB 
perlnch. 

set. 

BuooesBlTe 

Remarks. 

Total. 

Feraquare 
inch. 

iVwnda. 
198 
900 
1,982 
2,808 
8,864 
4,880 
6,796 

6,762 

6,966 
71148 
7,842 
7;  686 
7,728 
18,910 

PmrndM. 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
80,000 

86,000  { 

86,000 
87,000 
88,000 
89,000 
40,000 
72,000 

Inch. 
0. 
.000100 
.000800 
000600 
:000660 
.000660 

.ooipoo 

.001160 
009600 
.010000 
.010600 
.012000 
.013450 
.016000 

Inch. 
0. 

.000100 
.000200 

! 000160 

! 000160 
.000160 
.006360 
.000600 

.000600 
.001600 
.001460 
.001660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 

General  tummary. 

Tensile  stiength  per  square  inch  of  original  section ponnda..    72,000 

Blastlc  limit  per  square  inch  of  original  section do...    86^^ 

Blongation  per  inch  after  rupture inch..     .2250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00X150 

Eeduction  In  diameter  at  point  of  rupture do...       .076 

Eeduction  in  area  after  rupture,  per  cent  of  original  section 28.3 

Position  of  rupture ".95  from  neck 

Cbancter  of  Droken  surface dullaUky 

Kiongatlon  of  inch  sections '^.28*, '.19 


PIVOT  800KET8 15-POUNDER  OUN   M0UNT8. 

No.  6341. 

Marks,  ^Is . 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Appll« 
Total. 

sdloada. 

Pertqture 
inch. 

Elongation 

Suoceeslve 
perinoh. 

Penxianent 
set. 

SuocesBive 

permanent 

set. 

RemarkR. 

20O 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
6,800 
7,000 
7.200 
7,400 
7,000 
71800 
8,000 
14,420 

JP&UMdi. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
34,000 
86,000 
86,000 
87.000 
38,000 
89,000 
40.000 
72,100 

Inch. 
0. 

.000100 
.000260 
.000600 
.000600 
.000600 
.001060 
.001260 
.002000 
.008600 
.000800 
.010660 
.011750 
.018260 

Inch. 
0. 

.000100 
.000150 
.000260 
.000100 
.000200 
.000260 
.000200 
.000760 
.006800 
.001800 
.000660 
.001200 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loMl. 
Elastio  limit 
TensUestcength. 

Qeneral  summary. 

Tenrfle  strength  per  Bqoare  inch  of  original  section pounds..    72,100 

Ktaatic  limit  per  wiaare  Inch  of  originaiBection do...    84,000 

Eloogmtkm  per  inch  after  rupture inch..     .2360 

Ekmgation  per  inch  nnderstrain  at  elastic  limit do...  .001250 

BadoetiGO  in  diameter  at  point  of  rupture do...       .106 

Reduction  in  ana  after  rupture,  per  cent  of  original  section 87. 1 

PwitianoCitiptiire 1^.18  from  neck 

CSieacter  of  Dioken  surface dull  silky 

nongasion  of  inch  sections *.28*,M9 
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PIVOT   SOCKETS 16-POUNDER   GUN   MOUNTS. 


No.  6432. 

Marks,  psi5 

Diameter,  ."501. 

Sectional  area,  .197  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

EloDMtion 
per  inch. 

eloiiffation 
per  Inch. 

Permanent 
set. 

Succeasive 

permanent 

set. 

Remarks. 

ToUl. 

FerBqnare 
inch. 

Pounds. 
197 
966 
1,970 
2,956 
81940 
4.925 
5.910 
6,107 
6,304 
6,501 
6,698 
6,896 
7,092 
7,289 
7,486 
7,683 
7,880 
18,890 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
81.000 
82,000 
83,000 
34,000 
85,000 
86,000 
87,000 
38,000 
39,000 
40.000 
70,610 

Inch. 
0. 
.000100 

000200 
.000400 
.000660 
.000760 
.001000 
.001060 
.007000 
.006160 
.009600 
.OUOOO 
.011900 
.012600 
.013600 
.014860 
.016500 

Inch. 
0. 

.000100 
.000100 
.000200 
.000160 
.000200 
.000250 
.000050 
.006960 
.001160 
.001860 
.001600 
.000900 
.000600 
.001000 
.001850 
.001660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Oenend  summary. 

Tensile  strength  per  square  inch  of  original  section ^ pounds..    70,610 

Elastic  limit  per  square  inch  of  original  section do...    81,000 

Elongation  per  incn  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001060 

Reduction  in  diameter  at  point  of  rupture do...       .061 

Reduction  in  area  after  rupture,  per  cent  of  original  section 29.7 

Position  of  niputre at  middle  of  stem 

Character  of  broken  surface dull  rilky  70  per  cent,  granular  80  per  cent 

Elongation  of  Inch  secUons *,24*,  ".24* 


PIVOT   SOCKETS 15-POUNDKR   GUN   MOUNTS. 

No.  6343. 

Marks,  P8i5 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
perinch. 

Sncoeasiye 
eloncatlon 
permch. 

Pennanent 
set. 

Succeasive 

permanent 

set 

Remarks. 

Total. 

Pernuare 
inch. 

PomuU. 
200 
1.000 
A  000 
S.O0O 
4.000 
5.000 
6.000 
6,«00 
6.800 
7.000 
7,200 
7,400 

1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80,000 
88,000 
84.000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
60,060 

Inch. 
0. 

.000100 
.000250 
.000400 
.000600 
.000600 
.001000 
.OOllSO 

Inch. 
0. 

.000100 
.000150 
.000150 
.000200 
.000200 
.000200 
.000150 

Inch. 
0. 
0. 

Inch, 

Initial  load. 
ElasUc  limit. 

.001800          .000150 
.010500           .000200 

.0U4S0 
.012600 
.018600 
.014650 
.016750 

.ooooeo 

.001060 
.001100 
.001060 
.002100 

1 

7,600 

1 

7,800 

1 

8,000 

I    1S,810 

1 

General  gummary. 

Tensfle  strength  per  sqnare  inch  of  original  section pounds . .    69, 060 

Elastic  limit  per  square  inch  of  original  section \ do...    88,000 

Elongation  per  incn  after  rupture inch..     .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001150 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture at  middle  of  stem 

Cbarscier  of  broken  Burisoe dull  silk  v,  serrated 

Elongation  of  inch  sections '.26*,  ^.28* 
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PIVOT   SOOKETS — 15-POUNDEE   GUN   MOUNTS. 


No.  6344. 

Marks,  p816 

Diameter,  ".505. 

Sectional  area,  .20  squai'e  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
perTncb. 

SnooeiBiye 

elongation 

perlnch. 

Snoceoive 

Remarks. 

Total. 

Peraquare 
inch. 

1 

Pounds. 
20O 
1.000 
2,000 
8,000 
4,000 
6,000 
6,200 
6.400 
6,600 
6,800 
6,000 
6,200 
6,400 
6,600 
6.800 
7.000 
18.800 

Poundi, 
1.000 
6000 
10.000 
16.000 
20,000 
26,000 
26,000 
27.000 
28,000 
29,000 
80.000 
81,000 
82.000 
88.000 
84,000 
86,000 
66,600 

Inch. 
0. 
.000100 

!000600 
.000660 

.000960 
.001000 
.001100 
.001800 
.001800 
.002600 
.004760 
.006060 
.007100 
.008600 
.009600 

Inch. 
0. 
.000100 
.000200 
.000200 
.000180 
.000800 
.000060 
.000100 
.000200 
.000600 
.000700 
002260 
.001800 
.001060 
.001600 
.000900 

Inch. 
0. 
0. 


Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 



1 

1 

GenercU  summary, 

Temile strength  per  square  inch  of  original  section pounds..    66,600 

Blasticlimit  per  square  inch  of  original  section do...    27.000 

Elongation  per  inch  after  rupture inch..     .2700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...       .106 

ReducUtm  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  mpture *.66fnMB  neck 

Character  of  broken  surface silky,obli<]ue 

Elongfttion  ^f  I'lOrh  floctioofl.. ..••. •..••••.•  "^.22,  '.te* 


PIVOT  8O0KXTS — ^IS-POUNBBB  GUK  MOUHTS. 
No.  6345. 
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Marks,  pfib 

Diameter,  '^505. 

Sectioiial  area,  .20  square  inch. 

Ganged  lengtli,  2". 


Applied  IomU. 

per  Inch. 

ekmnUon 
per  Inch. 

Fennanent 
let. 

BnooeiiiTe 
pennanent 

•et 

Bemarka. 

TotaL 

Persqoare 

20O 
i'SS 

2,000 
8,000 

4,000 
4,400 
4,600 
4,800 

5,000 
5,200 

6,200 

12,880 

Antndi. 

5,000 
10.000 
15,000 
20,000 
22,000 
28,008 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,080 
84^000 
86,000 
64^400 

JML 
0. 

.000100 
.000260 
.000400 
.000600 
.000700 
.000760 
.000800 
.001160 
.001800 
.002400 
.008060 

!0060Q0 

.006700 
.007060 

.'009060 

.010000 

IndL 
0. 

.000100 
.000160 
.000160 
.000200 
.QQOIOO 
.000060 
.000060 
.000860 
.000660 
.000600 
.000660 
.000900 
.001060 
.000700 
.001860 
.000960 
.001060 
.OQD06O 

Ineh, 
0. 
0. 

Ineh. 
0. 

Initial  load. 
ElasUc  limit 

T^nillestrongth. 

Qeneral  summary, 

■trenffth  per  Bquare  inch  of  original  section ponndi..    64,400 

EiMtic  limit  per  Mnare  Inch  of  original  section do...    24,000 

Bloogatlon  per  inch  after  rapture Inch..     .  2800 

BoQgatioo  per  inch  ODdcrsbaln  at  elastlo  limit do...  .000600 

BedDctian  in  diameter  at  point  of  roptnre do...       .075 

Bedoction  in  area  alter  raplare,  per  cent  of  original  lection 27.4 

PMitlon  of  rapture *. 1^.1  from  neck 

diuacter  of  broken  enifMe dnll  amorphooa,  70  per  cent;  granular,  80  per  cent 

noogitlQaofliichBectlaia ».M,'.25* 
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PIVOT  SOOKETS — ^15-POUNDER  GUK  XOUNTS. 


No.  6346. 


Marks,  pgi5 

Diameter/'.  506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

SnooeaiTe 
elongation 
perinch. 

Pennanent 
■et 

SoooeHlTe 

pennanent 

set 

Remarks. 

Total. 

Persqiiare 
inch. 

perinch. 

Poundt. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,200 
5.400 
6,600 
6,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 

18,820 

Pounds. 
1,000 
5,000 
10,000 

IS'Sffi 
20,000 

25.000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

88,000 

84,000 

85.000 

66,600 

Inch, 
0. 
.000100 
.000250 
.000450 
.000600 
.000750 
.001000 
.001860 
.002060 
.002850 
.004100 
.004900 
.006000 
.007000 
.006150 
.009500 

Inch, 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 
.000260 
.000850 
.000700 
.000800 
.001250 
.000600 
.001100 
.001000 
.001150 
.001850 

Jneh. 
0. 

Inch. 
0. 

Initial  load. 
Klaatio  limit 

Tendleatraifftb. 

GeruTfU  ntmmary. 

Tensile  strength,  per  square  inch  of  original  section pounds..     66,600 

Elastic  limit  per  square  inch  of  originafseotion do...     ^' 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do...    

Reduction  in  diameter  at  point  of  rupture do...       .106 

Reductioninareaafterrupture,  per  cent  of  original  section S7.1 

Position  of  rupture «^.S  from  neck 

Character  of  broken  surface dull,silk7,obUqiie 

Elongation  of  inch  sections , 


PIVOT  8O0KST8 — ^15-POUKDBB  GUN  MOUNTS. 
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No.  6347. 

Marks,  P8i6 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AptakAkmOa. 

vi/Hi«mtlAn 

SuooeniTe 
eloosatioin 
permch. 

Pomument 
Mt 

Baccenive 
pemutnent 

Mt 

Remarks. 

ToUl. 

Peraaaare 

perbeh. 

200 

5:SS 

4,800 

6.000 
6,200 
6,400 
6,000 
6,800 
8,000 
8^200 
<400 
8,000 
^800 
7,000 
18,770 

Anmdf. 
1,000 
6.000 
10,000 
16,000 
20,000 
24,000 

25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84.000 
86,000 
68,860 

2M. 
a 

.000100 
.000260 

[oooooo 

.0007SO 

.000000 

.001000 

.oouoo 

.001200 
.001460 
.001860 
.002800 
.008600 
.004660 
.006660 
.006660 

Inch, 
0. 

.000100 
.000160 
.000160 
.000200 
.000150 

.000150 
•  000100 
.000100 
.000100 
.000860 
.000100 
.000660 
.001100 
.000850 
.OOUOO 
.000000 

Inch. 
0. 
0. 

Ineh. 
0. 

IniUal  load. 

Elastic  limit,  not  well  de- 
fined. 

Tensile  strength. 

General  mimmary. 

Teoflle  ftrenirth  per  square  inch  of  original  section poands..    68,860 

Elasde  limit  per  square  inch  of  oriffinal  section,  not  well  defined do...    24.000 

Bongatfoo  per  Incn  after  rupture inch..     .2600 

nongatlon  per  Inch  under  stnin  at  elastic  limit do...  .000750 

Bednedon  in  diameter  at  point  of  mptore do...       .115 

Bednetlon  In  area  after  rapture,  per  cent  of  original  section 40.3 

Itidtioo  of  nmtnre ^.7  from  neck 

Ghaneter  of  oioken  sorfMe dull  silky 

^  lolinehnctloiis "J^,"^ 


384  PIVOT  8O0KST8 — ^16-POUNDEB  GUK  MOUlfTS. 

No.  6859. 

Marks,  ^3^5 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

permch. 

SnoceiBlve 
ekngatlon 
per  Inch. 

PBfmanent 
set 

BoaoMiTe 

pemanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

Ftmnds. 

200 

1,000 

2,000 

8,600 
8^800 
4,000 

4200 
4,400 
4,600 
4,800 
5,000 
5,200 

MS 
5,600 

5,800 

6000 

11,610 

Amndf. 
1,000 
5.000 
10,000 
15,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
66,060 

Inelu 
0. 
.000100 

;O0Oi6O 

.000660 
.000660 

.001900 
.000600 
.006760 
.004660 
.006000 
.007000 
.008MO 

!  011500 
.012660 

Inch, 
0. 

.000100 
.000200 
.000160 
.000100 
.000100 
.000200 
.800060 
.000700 
.001160 
.000900 
.001260 
.OOUOO 
.001400 
.OOU60 
.001960 
.001160 

Inch. 
0. 
0. 

Inch 
0. 

Initial  load. 
ElasUo  limit 

TendlesCrangth. 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,060 

Elastic  limit  per  square  inch  of  original  section do...    19,000 

Elongation  per  inch  after  rupture inch..     .nO 

Elongation  per  inch  under  suain  at  elastic  limit do...  .OO06W 

Reduction  in  diameter  at  point  of  rupture do...       .116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48l8 

Position  of  rupture l«'.2framiieek 

Character  of  oroken  surface iUkT,obliq«B 

Elongatfton  of  inch  sections «VaB,7»<» 


nVOT   SOCKETS ^15-POUNDE»   OUK   MOUNTS. 

No.  6430. 
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Marks,  2  p.  8.15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loBds. 

SncceKlTe 
elongation 

Permanent 
set 

SoooeaBlve 

permanent 

set. 

Remarks. 

'    Total. 

1 

Perwinaie 
Inch. 

1  Iimfid», 
1         200 

1,000 
,      2,000 

£000 

1,000 
5,000 
10,000 
15^000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 

28,000 

25,000 
26,000 
27,000 
2B,000 
29,000 
M,260 

Inelu 
0. 
.000100 
.000200 
.000600 

!000660 

!001500 
.001700 
.002160 

;008960 
.006000 

.000250 
.007160 
.008600 

.010000 
.011250 

Inch. 
0. 

.000100 
.000100 
.000900 
.000060 
.000100 

Inch, 
0. 
0. 

Inch, 

0. 

InlUal  load. 
Elastic  limit 

Tensile  strength. 

1     8,200 
8,400 
3,600 
8,800 
4,000 

J2S 
4,400 

5,200 
5,400 
^000 
5,800 
10,860 

i 

.000150 
.000700 

1 

.000200 
.000450 
.000660 

.000960 
.001060 
.001260 
.000900 

.001850 
.001600 
.001250 

i 

1 





............ 

General  summary, 

Temae itrength  per  aqnaie  inch  of  oiginal  section pounds..    54,260 

SIsstie  limit  per  square  inch  of  original  section do...    18,000 

Elo^sation  per  inch  after  rupture inch..      .1350 

I3oiig»tlon  per  inch  under  strain  at  elastic  limit do...  .000600 

Beduetlon  in  diameter  at  point  of  rupture do...       .045 

Bedoctton  In  area  after  rupture,  per  cent  of  original  section 16. 9 

Paction  of  rupture ".60  from  neck 

Chsrscterof  broken  surface granular,  spongy  spot  at  the  circumference 

I  of  inch  sections ".17*,  ".10 
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PIVOT  SOCKETS — ^15-P0UND£B  GUN  MOUNTS. 


No.  6360. 

Marks,  ^Hs 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  mch. 

SucceflBiye 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  SQuare 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
5,200 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26.000 

Inch. 
0. 

.000100 
.000360 
.000460 
.000600 
.000860 
.000900 
.001000 
.001800 
.001600 
.001800 
.002060 
.002860 
.003300 
.004060 
.006000 

Inch. 
0. 

.000100 
.000250 
.000100 
.000160 
.000260 
.000060 
.000100 
.000300 
.000200 
.000300 
.000260 
.000800 
.000460 
.000760 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

1 

1 

6,400    ■        27.000 



6,600 
5,800 
6,000 
6,200 

28,000 
29,000 
80,000 
31.0G0 

6,400    <        32.0G0 

6.600 
6,800 
7,000 
14,600 

33.000 
84,000 
35,000 
78,000 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    78, 000 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  In  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture ^96  from  neck 

Character  of  oroken  surface dull,  amorphous,  oblique 

Elongation  of  Inch  sectiona '^.19,'^.a^ 


PIVOT  800KSI6 — ^15-FOU2a>£B  OUK  MOUICTB. 

No.  6361. 

Marks,  pfis 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2''. 
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pertnch. 

SacocMlTe 
eloiuntion 
perlnch. 

Pemianeiit 
set 

BacocMlTe 
peimAiMiit 

86t. 

^ 

Tour 

Per  iqiiftre 
inch. 

20O 
1,000 
2,000 
3,000 
4,000 
4,200 
4,400 

4,800 

5,000 
6,200 
^400 
5,600 
5,800 
6,000 

PourndB. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 

28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20,000 
9D.Q0D 

IndL 

a 

.000100 
.000800 
.000460 
.000650 
.OOO'TOO 
.000800 

.001000 

.oouoo 

.001200 

.oouoo 

.001860 
.002100 
.008060 
.006800 

JncA. 
0. 

.000100 
000200 
.000160 
.000200 
.000060 
.000100 

.000200 
.000100 
.000100 
.000800 

!000660 
.000660 
.000850 

IndL 
0. 
0. 

Inch. 
0. 

InitiAlIoad. 

Elastie  limit,  not  well 
defined. 

Tensile  itrength. 

1S,U0    1        65!fifi6 

1 

General  summary. 

Tensile  ttmigtli  per  ■qnara  inch  of  original  section pounds., 

Elastic  limit  per  square  inch  of  original  section,  not  well  defined do.., 

Bongatloo  per  inch  after  mptore inch., 

Elongation  per  inch  nnder  nndn  at  elastic  limit do.., 

Bednction  in  diameter  at  point  of  rapture do.. 

Bedncdon  In  area  after  niptare,  per  cent  of  original  section 

PoaitioDOfmptare ".45  from  neck 

Cbancter  of  DToken  snrfibce gnuia]ar,55peroent;  silky  center,  45  per  cent 

ElQDgBtlon  of  inch  sections <U,''.15* 

H.  Doc.  300 22 
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PIVOT  800KSTS — ^15-FOUNDEB  GUK  MOUHITS. 


No.  6483. 

Marks,  ^Ps  15 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loadB. 

Elongation 
perinch. 

Successive 

Permanent 
set. 

SuocesBiTe 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
perinch. 

Poundt. 
200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4)600 
4,800 
5,000 
5,200 
6,400 
6,600 
5,800 
6,000 
6,200 
6,400 
6,600 

11,880 

P&undB. 
1,000 
5,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
33,000 
56,900 

Inch, 
0. 

.000150 
.000260 
.000500 
.000860 
.000950 
.001060 
.001150 
.001660 
.002000 
.002960 
.008260 
.004000 
.006000 
.006000 
.006950 
.007850 
.009000 

Inch. 
0. 

.000150 
.000100 
.000250 
.000850 
.000100 
.000100 
.000100 
.000500 
.000850 
.000950 
.000800 
.000750 
.001000 
.001000 
.000950 
.000900 
.001150 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUc  limit 

Tensile  strength. 





1 

General  summary. 

TeD«ne  strength  per  sqnare  inch  of  original  section ponnds..    66,900 

Elastic  limit  per  square  inch  of  original  section do...    2S,000 

Elongation  per  incn  after  rupture inch..     .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001150 

Reduction  in  diameter  at  point  of  rupture do...       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6.7 

Position  of  rupture at  the  neck 

Character  of  broken  surface granular,  spongy  spot  at  drcmnference 

Elongation  of  inch  sections : ".06,^.06 


TiyOT  SOCKETS — ^IS-FOUNSEB  OUV  MOUHTS. 
No.  6362. 
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B/IATICH-   P  B  15 

Diameter,  ".505. 

Sectional  area,  .20  sqiutre  inch. 

Ganged  length,  2". 


Apiklied  loads. 

^Sfi^ 

SnooeaiTe 
elonntloii 
perlnch. 

Fennanent 
■et 

SoooenlTe 

pemiAneiit 

■et 

Bemarka. 

ToftaL 

Persqnare 
Ineb. 

20O 
1,000 
2,000 
8,000 

5,000 
5.600 
5,800 
6,000 
6,200 
6,400 
6.600 
6,800 
7)000 
18,190 

Pound$, 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
28,000 
29,000 
80,000 
81,000 
82,000 

£;SSS 

Inch. 
0. 

.gpgioo 

.000000 
.000600 
.000660 

.000900 
.001060 
.001200 
.001600 
.001760 
.002060 
.002500 
.006860 
.004000 

Inch, 
0. 

•000100 
.000200 
000200 
.000160 
.000060 
.000160 
.000160 

;000260 

ioootfo 

.000680 
.000650 

huh, 
0. 
0. 

Jndu 
0. 

Initial  load. 
Elastic  limit 

TeiuUe  strength. 

' 

General  tummary. 

Tniiile  itrangth  per  ■qnare  inch  of  original  section ^...^ pounds..     66,960 

Elastic  limit  per  sqnare  inch  of  original  section do...     28,000 

Ekmgatlon  per  inch  after  rapture inch 0660 

EkH^atioa  per  inch  nnder  strain  at  elastic  limit do...    .001060 

Rednctiaii  in  diameter  at  point  of  mptore do...        .015 

Reduction  in  area  after  rapture,  per  cent  of  original  section do...         5.7 

Fadtion  of  mptore ''.2  from  neck 

Character  of  broken  surface medium  coarK.  gianolar 

laengationofmchaectiaiig ^.06»,«'.06 
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nVOT  800KST8 — 15*P0UNDSB  OUH   X0UKT8. 


No.  6484. 

Marks,  ^?sib 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadB. 

ElODABtiOIl 

permch. 

Boocemlye 
per  inch. 

Pemiaixent 
set 

Soooearive 
pemutnent 

Remark!. 

Total. 

Pernuare 
Inch. 

PtmndM. 
200 

2,000 
8,000 

6,000 
8,200 
6^400 
6,000 
6,800 
6,000 
6,200 
6,400 

S:3S 

l:SS- 

l;SS 

7,800 
8000 
18,480 

Pomidi, 
1,600 
6,000 
10,000 
16,000 
20,000 
28,000 

»2ffi 
27,000 

28,000 

29,000 

80,000 

81,000 

82,000 

88,000 

M,000 

S;SSI 

87,000 
88,000 
89,000 

67,400 

Inch. 
0. 

.000100 
.000260 
.000600 
.000660 
.001000 
.001060 
.001200 
.001400 
.002000 
.002860 
.008000 

!004660 
.006900 
.006000 

.007000 
.007700 
.006860 
.009600 
.010600 

IfUh, 

0. 
.000100 
.000160 
.000260 
.000160 
.000660 
.000060 
.000160 
.000200 
.000600 

!000660 
.000660 

.000900 
.000660 
.000900 
.001000 
.000700 
.000660 
.000960 
.001100 

IfUh, 

0. 
0. 

Inch. 
0, 

Initial  lo«l. 
Elastic  Unit. 

TenaUe  strength. 

Oeneral  summary. 

Teliillo  ftKDgth  per  square  inch  of  original  section pounds..    67,400 

HmUc  UnUt  per  square  inch  of  original  section do...    28b000 

Klongation  per  inch  after  rupture % inch..     .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do...       .0S6 

Reduction  in  area  after  rupture,  per  cent  of  original  section 0.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface gianular 

Klongation  of  inch  sections MO*, ''.oo 


PIVOT  SOCKETS — ^15-FOUNBEB  GUN  UOXTSTQ. 
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No.  6388. 

Marks,  if  us 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

GflAiged  length,  2". 


Applied  k»da. 

VI/m0B44mi 

BneoeaBiTe 
elonntlon 

set. 

BoeeenlTe 

pennanent 

set 

Bemarka. 

TotaL 

PeraquAre 
incn. 

perbich. 

AnhmIi. 
200 
1,000 
^000 
3^000 
4^000 

Sooo 

5^200 

S«o 

5,500 

<000 
S2OO 
5,400 

Sooo 

5,800 
7,000 
7^200 
7^400 
7500 
7,800 
81000 
13,020 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

27,000 
28,000 
29.000 
80.000 
81,000 
82,000 
88,000 
84.000 
86,000 

87.000 
88,000 
89.000 
40.000 
66,100 

Inch. 
0. 

.000100 
.000600 
!000600 
.000700 
.000900 
.001000 
.001100 
.001800 
.001960 
.002260 
.008660 
.004600 
.006660 
.006100 
.007800 
.008100 
.009060 
.010600 
.0121&0 
.018000 

JneA. 
0. 

.000100 
.000200 
.000200 
.000200 
.000200 
.000100 
.000100 
.000700 
.000160 
.000800 
.001800 
.000960 
.001060 
.000660 
.001200 
.000800 
.000960 
.001460 
.001660 
.000650 

Inch. 
0. 
0. 

Inch. 
0. 

InltUd  loid. 
TensUeatzength. 

General  tummary, 

J  ftrencth  per  KinAre  inch  of  oilfllxua  aection pounds..   66,100 

:  limit  per  Maare  inch  of  orislnal  wetlon do...    27,000 

^  ttiatk  per  inch  after  mptnre. .inch..      .1000 

Elongatkn  per  inch  under  strain  at  elastic  limit do...  .001100 

Bedoctioa  in  diameter  at  point  of  mptoie do...       .025 

Rednetion  in  area  after  mptnre,  per  cent  of  original  section 9.5 

Podtion  of  rapture ''.6  from  neck 

€3yuacterof  nroken  surface granular,  86  per  cent;  dull  silky,  16  i>er  cent 

—         •   I  of  inch  sections »5l\'M 
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PIVOT   SOCKETS 15-POUNDER   GUN  MOUNTS. 


No.  6425. 


Marks,  2P8.16 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUedkAda 

Slonnttion 
per  Inch. 

SnooeniYe 
elongation 
perlnch. 

Pennanent 
set 

Snocefldye 

pennanent 

set. 

H^tynfrrlra, 

'nitaL 

Pereqpare 
inch. 

I\nmdi. 
200 
1,000 
2,000 
4,000 
6,000 
6,000 
6,600 

6,800 

7,000 
7.200 
7,400 
7,600 
7,800 
8,000 
18,100 

1,000 
6,000 
10^,000 
20,000 
26,000 

22*Sffi 
88,000 

84,000 

86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
66,500 

Inch. 
0. 

.000100 
.000850 
.000600 
.000900 
.001060 
.001150 
/    .001800 
\    .009000 
.010800 
.011000 
.012100 
.018150 
.014500 
.010250 

Inch, 
0. 

.000100 
.000260 
.000260 
.000600 
.000150 
.000100 
.000150 
.007700 
.001800 
.000700 
.001100 
.001050 
.001360 
.001760 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

QenercU  summajy. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..     65,600 

Elastic  limit  per  square  inch  of  original  section do...     88,000 

Elongation  per  inch  after  rupture inch..       .1100 

Elongation  per  Inch  under  strain  at  elastic  limit do...    .001150 

Reduction  in  diameter  at  point  of  rupture do...         .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture ''.60  from  neck 

Charecter  of  broken  surface granular  86  per  cent,  dull  silky  16  per  cent 

Elongation  of  inch  seotions <]2*,«'.10 


PIVOT   SOCKETS — ^15-POUNDER   GUN  MOUNTS. 

No.  6389. 

Marks,  p.fis 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Granged  length,  2". 
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Applied  loadfl. 

Elongation 
per  mch. 

SucceoBive 
elongation 
per  inch. 

Permanent 
set 

SncceBsive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

J\Mmd«. 
20O 
1.000 
2,000 
S.00O 
4.000 
5,000 

S,4D0 
&.600 
5.800 
6,000 
6.200 
^400 
6.600 
6.800 
7.000 
7.200 
7.400 
7;  600 
7.800 
8.000 
18.000 

PaundB. 
1.000 
5.000 
10,000 
15^000 
20,000 
25.000 
26.000 
27,000 
28.000 
29,000 
80.000 
81,000 
32,000 
33,000 
84,000 
86,000 
86,000 
87,000 
38,000 
80,000 
40,000 
65,450 

Inch, 
0. 

.000100 
.000850 
.000500 
.000660 
.001050 
.001160 
.001250 
.001660 
.002000 
.002450 
.008000 
.004000 
.004860 
.006900 

.oonoo 

.006000 
.009000 

.010200 

.011500 
.012750 

Inch, 
0. 

.000100 
.000260 
.000160 
.000150 
.000400 
.000100 
.000100 
.000800 
.000460 
.000460 
.000660 
.001000 
.000850 
.001050 
.001200 
.000900 
.001000 
.001200 
.001800 
.001250 

IwA. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



General  gummary, 

Tenafle  itrensrth  per  square  inch  of  ortffinal  section pounds..    66,450 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rapture inch..     .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".7  from  neck 

Cluuaeter  of  broken  surface granular,  with  silky  metal  intermingled 

tOttn^utiraeiQi  IflCh  BBCtl^'y ".09, ''.IS* 
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PIVOT   SOCKETS — 16-POUNDKB  GUN   MOUlTrS. 


No.  6426. 


Marks,  ^P8i6 

".605 


Diameter, 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loado. 

Elonntkm 
per  inch. 

Suoceniye 
elongation 
per  inch. 

Permanent 
Bet. 

Buoceieiye 

permanent 

set 

Remarks. 

Total. 

Persqnare 

PoundB. 
200 
1,000 
2,000 
4.000 
6,000 
6,000 
6,200 
6;400 
6,600 
6,800 
7,000 

18,690 

Poundg, 

1,000 

6,000 

10,000 

20,000 

80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
68,460 

Inch, 
0. 

.000100 
000800 
.000660 
.000700 
.001000 
.001060 
.001100 
.007600 
.008900 
.010600 

Inch, 
0. 

.000100 
.000200 
.000260 
.000160 
.000800 
.000060 
.000060 
.006400 
.001400 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit 
Tensile  strength. 

General  gummary. 

Tensile  strength  persqnare  inch  of  original  section pounds..     68,460 

Elastic  limit  per  square  inch  of  original  section do...     82.000 

Elongation  per  inch  after  rupture inch..       .1460 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001100 

Reduction  in  diameter  at  point  of  rupture do...         .086 

Reduction  in  area  after  rupture,  percentof  original  section 18.2 

Position  of  rupture «'.06  from  neck 

Character  of  broken  surface granular,  flaky  spot  at  the  circumferenc^e 

Elongation  of  inch  sections M4,*16* 


PIVOT  SOCKETS — 15-POUNDEB  GUN   MOUNTS. 

No.  6427. 

Marks,  p.f  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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AppUed  loadfl. 

Etonntioii 
permch. 

Snocenlye 
eloncation 
per  inch. 

PermAnent 
set 

SttccesBiye 
aet. 

Remarks. 

TMaL 

Per  BQiiare 
iaSh. 

200 
1,000 
2^000 
4,000 
6,000 
6,000 
5^800 
6,000 

^S 

7,000 
13,760 

PMMdM. 

1,000 
6,000 
10.000 
20.000 
25,000 

84,000 
8^000 
68,800 

0. 
.000100 
.000860 
.000660 
.000900 
.001060 
.004660 
.006600 
.007600 
.006260 
.000600 
.010250 
.011600 

Bteh, 
0. 

.000100 
.000260 
.000800 
.000250 
.000160 
.006600 
.001960 
.001000 
.000760 
.001260 
.000760 
.001260 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  tummary, 

TensOe  strength  per  square  inch  of  original  section pounds..    68,800 

Elastic  limit  per  square  inch  of  original  section do...    28,000 

Elongation  per  inch  after  mptDie inch..      .2000 

Eloogation  per  inch  under  snain  at  elastic  limit do...  .001060 

RedoctSon  in  diameter  at  point  of  rupture do...       .055 

Eednction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Poaition  of  mptore ".66  from  neck 

Character  of  Broken  surface granular,  silky  spot  at  the  circumference 

^of  incheeetioDS *24*,*'.l6 
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PIVOT   SOCKETS 15-POUlfDER   OUN  MOUNTS. 


No.  6428. 

Marks,  ^.Hu 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Sncceasiye 
elongation 
perinch. 

•et 

SncoeniTe 

peimanent 

■et. 

Remarks. 

Total. 

Peraquaze 
Inch. 

per  inch. 

Pwnd$. 

200 

1,000 

2,000 

S'2S 
8,800 

4.000 

4.200 

4.400 

4,600 

4!  800 

6,000 

6.200 

6,400 

6,600 

6,740 

Poundt. 
1,000 
6,000 
10,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
28,700 

Inch. 
0. 

.000100 
.000860 
.000600 
.000700 
.001600 
.002100 
006800 
.004600 
.006060 
.007760 
.009600 
.012000 
.016600 

Inch. 
0. 

.000100 
.000280 
.000260 
.000100 
.000900 
.000800 
.000900 
.001200 
.001660 
.001700 
.001760 
.002600 
.006600 

InOi. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUe  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    28,700 

Elastic  limit  per  square  inch  of  original  section do...    19.000 

Elongation  per  inch  alter  rupture inch..      .0360 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000700 

Reduction  In  diameter  at  point  of  rupture do...       .016 

Reduction  in  area  after  rupture,  peif  cent  of  original  section 6.7 

Position  ol  rupture ".76  from  neck 

Chaiacier  of  broken  surface dull  amorphous,  granular  and  spongy  parts,    ftactured  in 

two  places. 
Elongation  of  inch  sectiona ''.06*,  ".01 


PIVOT   SOCKETS — 15-POUNDER   GUN  MOUNTS. 
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No.  6486. 
Marks,  ^.|?i5 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2". 


Applied  loads. 

per  inch. 

BDGceaiiTe 

elcmgation 

perinch. 

Pemuinent 

■et 

Socconlyd 

pennanent 

■et 

Remarks. 

Total. 

Perwniare 
Inch. 

200 
1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5.20O 
5,400 
5,600 
5^800 
6,000 
6,200 
6,900 

f&timdt. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
96,000 
27,000 
28,000 
29,000 
80,000 
81,000 
81,800 

Inch, 
0. 

!000050 
.000660 
.000900 
.000060 

.001000 
.001700 
.002000 

002000 
.008660 
.001600 
.006000 

006000 
.011760 
.016280 

Inch, 
0. 

.000100 
.000260 
.000900 
.000660 
.000660 
000660 
.000700 
.000600 
.001000 
.000660 
.000960 
.001600 
008000 
;002760 
.004600 

IncK. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strengrth. 

Oeneral  9wnmary, 

TentfeilTCOstli  per  aqiiaie  Inch  of  original  section pounds..    81,800 

Bssde limit  per  square  Inch  of  original  section do...    22,000 

Kfaingatkw  per  inch  after  rupture inch..     .0200 

Ekmistioa  per  inch  under  strain  at  elastic  limit do...  .001000 

Pvxlaon  of  rapture in  threaded  end 

ChaiBcterof  broken  surface line  gntnular  25  per  cent,  spongy  75  per  cent    Opened  cnuik 

In  surface  of  stem. 
Kkmgatlonof  inch  seetioiis ^.02,<^.02 
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PIVOT  S00KET8 — 15-POUNDEB   GUN  M0UICT8. 


No.  6482. 
Marks,  ^.S^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


m  nviMM  H  Am 

SaeeealTe 
elonsation 
perinch. 

set 

8aeee«lye 

iwnnawent 

■et. 

Remarks. 

Total. 

Per  saoare 
inch. 

per  inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7.000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8400 
8,600 
8,800 

13,990 

Pounds, 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
31,000 
82,000 
88,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
69,960 

Inch. 
0. 

.000150 
.000600 
.000600 
.000700 
.000660 
.001000 
.001000 
.001060 

.oouoo 

.001160 
.018200 
.018260 
.018600 
.014600 
.016600 
.017160 
.018100 
.019760 
.021060 
.022600 

Inch. 

0. 

.000160 
.000160 
.000200 
.000200 
.000160 
.000160 

0. 

.OOOOGO 
.000060 
.000060 
.002060 
.000060 
.000260 
.001000 
.001000 
.001660 
.000960 
.001660 
.001800 
.001460 

Inch. 
0. 
0. 

0. 

Initial  load. 
^lastiAltaBlt 

Tensile  stiencth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pouds..    tB^VO 

Elastic  limit  per  Bquare  inch  of  original  section do...    M,000 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Reduction  in  diameter  at  point  of  rupture do...       .ohd 

Reduction  in  area  after  rupture,  per  cent  of  original  section MD 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface dull  silky;  tiaees  of  gmnnlation 

SloDgationof  inch aectioiiB '.16^  "J» 


INNER  BASES-15-POUNDER  GUN  MOUNTS. 


STEEL  CASTmGS. 
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IKNJEB   BASES 16-POUNDER   GUN   MOUNTS. 
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No.  6199. 
Marks,  ^^^ 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


SnccfiMiTe 
elongation 
perlneh. 

Pennanent 
Bet. 

SncceviTe 

permanent 

set. 

Remarks. 

Total. 

PeraatiAre 
inch. 

perlneh. 

Pommda. 

aoo 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
6,600 
6.800 
7,000 
7,200 
7,400 
7,600 
7.800 
8,000 
16,880 

1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
80.000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89.000 
40,000 
81,900 

Inch. 
0, 

.000100 
.000200 
.000100 
.000600 
.000600 
.001060 
.001200 
.0014SO 
.OOZlfiO 
.002800 

'.004B00 
.006060 

•006000 

IndL 
0, 
.000100 
.000100 
.000200 
.000200 
.000200 
.000260 
.000160 
.000260 
.000700 
.000660 
.000600 
.000900 
.000660 
.000060 

Inch. 

a 

0. 

Inch. 
0. 

InltUl  load. 
ElasUc  limit. 

Tensile  strength. 

.000060 

.000060 

General  tummaary. 

Tensile  ftrength  per  square  inch  of  original  section pounds..    81,900 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture inch..     .1100 

Elongation  per  inch  under  sbain  at  elastic  limit do...  .001200 

Bedoction  in  diameter  at  point  of  rupture do...       .065 

Bednctkm  in  area  after  rupture,  per  cent  of  original  section  18.2 

Foritton  of  ntptnre *.95  from  neck 

Character  of  broken  surfMse granular,  varying  from  coarse  to  fine 

Ekmpitionof  inchsections ''.10,''.12* 
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IKNEB   BASES — 15-POUNDEB   aUN   MONNTS. 


No.  6169. 

Marks,  ^b  is 

Diameter,  ",505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonmtion 
per  Inch. 

SucceasiTe 
elongation 
per  Inch. 

Permanent 
aet 

SuoceasiTe 

permanent 

set. 

Remarks. 

Total. 

Perequara 
Inch. 

Pounds. 
20O 
1,000 
2,000 
4.000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
11,680 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
68.400 

Inch. 

0. 

0. 

.000260 
.000600 
.006000 
.009350 
.010300 
.012000 
.013150 
.014750 

Inch. 

0. 

0. 

.000260 
.000860 
.007400 
.001360 
.000960 
.001700 
.001160 
.001600 

IndL 
0. 
0. 

.000260 

Inch. 
0. 

■'*'666266* 

Initial  load. 
TenaUe  strenffth. 

.007900 

.007660 

1.      . 

1 

1 

General  summary. 

TenaUe  strength  per  square  inch  of  original  section pounds 58,400 

Elastic  limit  per  square  inch  of  original  section pounds.. helow  30,000 

Elongation  per  inch  after  rupture inc^..      .1500 

Reduction  in  diameter  at  point  of  rupture do...        .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface dull  silky;  trace  of  gianolAtion 

Elongation  of  inch  sections ".19».".U 


INNER  BASES IS-POUNDER   GUN   MOUNTS. 

No.  6396. 
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Marks,  21B15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDffation 
per  Inch. 

SucceiBiTe 
elonsstion 
perlnch. 

JPermanent 

set 

SaccesiiTe 

pennanent 

set. 

Remarkfi. 

Total. 

PerBQuaie 
inch. 

J\mmd». 
200 
1.000 
2.000 
3.000 
4.000 

4.eoo 

4.800 
5.000 
6.200 
5.400 
5.600 
5.800 
6.000 
6.400 
6.800 
7,200 
7,600 
8.000 
8.400 
8.800 
9,200 
9.«)0 
10,000 
10.400 
10.800 
U.610 

1.000 
6.000 
10,000 
16,000 
20.000 
28.000 
24.000 
26,000 
26,000 
27,000 
28,000 
29,000 
80.000 
82,000 
84,000 
86,000 
88.000 
40.000 
42.000 
44.000 
46,000 
48,000 
60,000 
62,000 
54.000 
67.660 

Inch. 
0. 

.000100 
.000250 
.000460 
.000600 
.000600 
.000600 
.009600 
.004600 
.006750 
.007000 
.006260 
.009400 
.011760 
.015000 
.018060 
.021500 
.026400 
.029600 
.086000 
.040000 
.046000 
.064000 
.068600 
.074000 

IndL 
0. 

.000100 
.000160 
.000200 
.000160 
.000200 
.000060 
.002760 
.000900 
.001260 
.001260 
.001250 
.001160 
.002350 
.003260 

Inch. 
0. 
0. 

Inch. 
0. 

Iiilllal  load. 
ElaaUo  limit. 

Tensile  strength. 





.009060 
.008460 



.008000 
.004100 
.006600 
.006000 
.006000 
.006000 
.009600 
.010600 

General  mmmary. 

Tenine  strength  per  iqiiaTe  Inch  of  orifrtnal  section ponnds..   67,660 

BaatSc  limit  per  Moare  inch  of  original  section do...    24,000 

Etongation  per  inch  after  rupture inch..     .1400 

Eloagatlon  per  inch  under  scain  at  elastic  limit do...  .000660 

Reduction  in  diameter  at  point  of  rupture do...       .075 

BadocCion  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  mpture '■'.8  from  neck 

Chaacter  of  broken  surface dull  amorphous;  opened  cracks  along  surface  of  stem  ' 

Skn^SBtlon  of  inch  sections ••• •......• 'M7*,  ".11 

BL  Doc.  300 28 
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IKNER  BASES — ^16-POUNDKB  GFN  MOUNTS. 


No.  6270. 
Marks,  i^bis 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SncoesBiTe 
elongation 
per  Inch. 

Permanent 
set. 

Bocceesive 

permanent 

set. 

RemarkN. 

Totol. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 

12,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
61,000 

Inch. 
0. 

.000100 
.000200 
.000460 
.000660 
.000700 
.001000 
.018000 
.018760 
.016000 
.016400 
.018000 

Inch. 
0. 

.000100 
.000100 
.000250 
.000100 
.000160 
.000900 
.012000 
.000760 
.001250 
.001400 
.001600 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
EUwtio  limit. 
Tensile  strength. 

0. 

.000060 

.000060 

General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    61,000 

Elastic  limit  per  square  inch  of  original  section do...    80,000 

Elongation  per  inch  after  rupture inch..      .1790 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  oilglnal  section 27.4 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface dullgmy,  amorphous,  spongy  streak  acron  center 

Elongation  of  inch  sections "^.15, '.20* 


IKNEB  BASS8 — i&-VOVVl>VB  ODN   MOUNTS. 
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Marks,  tLw 

Diameter,  ".505 

Sectional  area,  .20  square  inch. 

Gaoged  lengUi,  2". 


No.  6900. 


Applied  kMMh. 

KtAtitfMtlnn 

SnccemiTe 

elongatlan 

perinch. 

Pennanent 
set. 

Succendve 

perautnent 

■et 

Remarks. 

Total. 

Termmue 
Inch. 

perinch. 

Awadf. 
200 
1,000 
2,000 
<000 
6^000 
6,300 
6,400 
6.000 
6,800 
7:000 

U,210 

1,000 
6,000 
10,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
60,060 

/MCft. 

0. 

.000100 
.000260 

ioooofio 

[018600 
.014780 
.010000 
.018000 

Inch. 
0. 

.000100 
.000160 
.000600 
.000400 
.006060 
.004600 
.001260 
.001250 
.002000 

Inch. 
0, 
0. 

Jneh, 
0. 

Initial  load. 
Elastic  limit. 

Tenalle  itrength. 

0. 

Oeneral  tummary, 

TemOeitRDfftlipersqiiMelnohof  oriffliial  seotkm.. •••.•.. pounds..   60,060 

Slutle  Umlt  per  square  inch  of  original  section do...    80,000 

Wflngntlnn  per  Inch  after  mptore inch..     .1200 

Wflngatlnn  per  Inch  nnder strain  at  elastic  limit do...  .000060 

RedncdoD  in  diameter  at  point  of  mptnre do...      .046 

BedoeCton  in  area  alter  nxptoie,  per  cent  of  original  section 16.0 

Fnsltionof  roptnre 1*.  from  neck 

Cbameterof  tRoken  sorftuse dnll  silky,  obUqne.    Opened  cracks  in  snrikuie  of  stem 

Lol  iDAh  aectiona.. *.09,M6* 
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INKBB  bases — 15-POUNDBB  GUN  MOUNTS- 


Marks,  2 1  b  i6 
Diameter,  " 


No.  6421. 


606. 


Sectional  area,  .20  square  inch. 
Gauged  length,  T. 


AppUedloadfl. 

SnccenlTe 
elongation 
per  Inch. 

Permanent 
Bet 

SnooeHiye 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
Inch. 

permch. 

FwmOa, 

1,000 

8,000 
4,000 
6,000 
6,400 

6,800 
6,000 
6,200 
6;400 
6,600 
6,800 
7,000 
10,810 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
27,000 
28,000 
29,000 

81,000 
82,000 
88,000 
84,000 
86,000 
64,060 

Inch, 
0. 

.000100 
•000800 
.000460 
.000600 
.000700 

[004000 
.007000 
.009000 

.010850 
.012600 
.018660 
.016200 
.017000 

JndL 
0. 

.000100 
.000200 
.000160 
.000160 
,000100 
.000160 
.008160 
.008000 
.002000 
.001260 
■0022GO 
.001060 
.001660 
.001800 

IncK 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

QtfMToX  9ummary. 

Tenrile  strength  per  square  inch  of  orislnal  section pounds..    61.060 

Elastic  limit  per  square  inch  of  original  section do...    27,000 

Elongation  per  inch  after  rupture inch..     .1250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000660 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture '■'.8  from  neck 

Character  of  broken  surface dull  amorphous;  opened  cracks  along  the  stem 

Siongfttlon  of  inch  BOcUons • ........•••.. .....^.11,^4^ 


INKER   BASES IS-POtWDEB  QXJJX  KOUHTS. 

No.  6122. 


867 


Marks,  ibi5 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Eloiigatloii 
perLicb. 

SnccesBiTe 
elonntion 
per  inch. 

set 

BncceniTe 

pennanent 

set 

RemarkB. 

TWaL 

Peraqiuro 
Inch. 

HnrndM. 

m 

1.000 

J^rnnds. 
1,000 
5.000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 

27,000 
28.000 
29.000 
30,000 
56,400 

Inch. 
0. 

.000060 
.000200 
.000860 
.000700 
.000860 
.001660 
.002850 
.008760 
.004600 
.006660 
.007000 
.008260 
.000900 
.011260 

Inch. 
0. 
.000060 

.000150 
.000150 
.000660 
.000160 
.000800 
.001200 
.000900 
.000850 
.000960 
.001460 
.001260 
.001660 
.001360 

Inch, 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

2,000 

3,000 
4,000 
4,200 
4,400 
4.600 
4.800 
5.000 
5,200 
5,400 
5,600 
5  80O 

1     6.000 

1  u;»o 

General  mmmary. 

Tensile  itiengtb  per  square  inch  of  oxixinal  section pounds..    66,400 

Elastic  limit  per  Bcmaie  inch  of  original  section do...    2O2OOO 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000700 

Bednetioii  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  SkreA  after  rupture,  percentof  original  section 28.0 

Pnltlon  of  rupture 1*^.1  from  neck 

Character  of  broken  surface dull  amorphous 

Elongstion  of  inch  sections *.19,*.28» 
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INNBB  BASKS — ^15-POUirDBB  GUIT  MOUSTTS. 


No.  6196* 

Marks,  ti  15 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  load!. 

perlnch. 

SaOMHlve 
per  Ineh. 

Fttmanent 
set. 

Snooeiriye 

pennanent 

wt 

Bemarks. 

Total. 

FerMoare 
Inch. 

Pounds. 

200 

1,000 

2,000 

i'SS 
4,200 

4,600 

6,000 
6,200 

5,400 
5,600 
5,800 
6,000 

6,400 

6,800 
7,000 
11,800 

PowitdB. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
66,600 

Inch, 
0. 
.000060 
.000860 
.000600 
.000660 
.000760 
.000060 
.001660 
.008260 
.006000 
.006000 
.007600 
.006260 
.010000 
.011600 
.012460 
.014160 
.016060 
.017660 

InelL 
0. 

.000060 
.000200 
.000660 
.000060 
.000100 

.000200 

000600 
.001700 
.001760 
.001000 
.001600 
.000760 
.001780 
.001600 
.000060 
.001700 
.001900 
.001600 

Inch, 
0. 

a 

Inch, 
0. 

InttJal  load. 
ElasUc  limit 

.006860 

.006860 



1 

Qtneral  gummary. 

Teniile  strength  per  sqnaie  inch  of  original  section ponndi..   66,600 

Elastic  limit  per  square  inch  of  original  section do...    22,000 

Elongation  per  inen  after  raptore inch..     .1860 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000780 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.6 

Position  of  rupture "Atnm  neck 

Character  of  broken  surface dnlliUl^ 

Elongation  of  inch  sectlonB '.19*,  'M 


nrmsB  basbb — ^15-poukdeb  gcn  xouirrs. 
No.  6197. 
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Marks^  i  b  15 

Diameter,  ".506. 

Sectional  area,  .20  square  inch 

Gauged  length,  ^'. 


Applied  load!. 

SucceiBlTe 
elongation 
perlnch. 

Permanent 
set. 

Succenive 

permanent 

8et. 

RemarJu. 

Total, 

Fersauare 
inch. 

juouKauou 
perlnch. 

200 
1,000 
2,000 
4,000 
4,200 
4  400 
4.60O 
4,800 
5.000 
6,200 
6,400 
6.600 
?,800 
6.000 
6^200 
6,400 
6,600 

6,m 

7,000 
11.890 

Pmmdt. 
1.000 
5.000 
10.000 
20.000 
21.000 
22.000 
28,000 

25.000 

27*000 
28000 
29.000 
80,000 
81.000 
82,000 
83.000 
84,000 
85,000 
56,960 

Inch. 
0. 

.000100 
.000660 
.000660 
.000660 
.001000 
.001200 
.001600 
.002100 
.008600 
.005760 
.007400 
.009000 
.010100 
.0U260 
.018100 
.014600 
.016060 
.018400 

IliCh, 

0. 

.000100 
.000260 
.000800 
•000200 
.000160 
.000200 
.000400 
.000600 
.001400 
.002260 
.001660 
.001600 
.OOUOO 
.001150 
.001660 
.001400 
.001560 
.002850 

iHCh. 

0, 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit 

Tensile  strength. 

.009000 

.009000 

Oenercd  swnnwry, 

TCmQe  0trangth  per  sqnare  inch  of  original  section pounds..    56,960 

Btatftic  limit  per  sooare  inch  of  original  section do...    20,000 

Btongation  per  inch  after  rupture inch..     .1650 

Elongation  per  inch  under  strain  at  elastlo  limit do...  .000660 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

FoBltion  of  rupture ".5  from  neck 

Chaiacter  of  broken  surface dull  silky 

Ekngatioiiofiiichiections ^12,^21* 


860 


INKEB  BASES — ^15-POUNDEB  OUN  MOUNTS. 


No.  6428. 

Marks,  tiW 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

V1/\na«  Hrvn 

SacoeasiTe 
elongation 
perinch. 

Pennanent 
Bet 

SucoeflBive 
permanent 

set. 

Remarks. 

Total. 

Per  aquare 
Inch, 

permch. 

Pounds. 

200 

1,000 

8,000 
4,000 
4,200 
4,400 
4,600 
41800 

6,200 

6,800 
6,000 
10,710 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
53,550 

Inch. 
0. 

.000100 
.000860 
.000600 
.000760 
.000800 
.000660 
.001360 
.002000 
,002960 
.004100 
.006400 
.006600 
.007960 
.009500 

Inch, 
0. 

.000100 
.000260 
.000150 
.000260 
.000060 
.000060 
.000600 
.000650 
.000960 
.001150 
.001300 
.001200 
.001850 
.001560 

Inch. 
0. 
0. 

Inch, 
0- 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    58,660 

Elastic  limit  per  square  inch  of  original  section « do...    22,000 

Elongation  per  incn  after  rupture inch..      .1150 

Elongation  per  inch  under  soain  at  elastic  limit do...  .000650 

Reduction  in  diameter  at  point  of  rupture do...       .046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture : ''.95from  neck 

Character  of  broken  surface granular,  40  per  cent;  dull  amorphous,  60  per  cent    Contains  a  seam 

Elongationof  inchsections ''.IS*,  MO 


INKEB  BASKS — ^15-F0Uin>£B  GUN  MOUNTS. 

No.  6271. 

Marks,  fj^i^ 

Diameter,  ".505. 

Secdonal  area,  .20  square  inch. 

Gauged  length,  2". 
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Applk 
Total 

dkwdfl. 

PerMnaie 
Inch. 

Elongation 
permch. 

SaccesBlTe 

elonnttlon 

perlnch. 

Permanent 

set. 

SncceniTe 

peixnanent 

set. 

H^yimiykff, 

200 

1,000 
2,000 
8,000 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
8^200 
6^400 
6,600 

8,000 
11,170 

BmndM. 
1.000 
6,000 
10,000 
16,000 
20,000 

22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
66,860 

Inch, 
0. 

.000100 
.000860 

!000860 

.002100 
.008160 
.004600 
006600 
.008900 
.006100 
.000660 
.011000 
.012600 
.014600 

Inch, 
0. 

.000100 
.000260 
.000160 
.000860 
.001260 
.001060 
.001860 
.001000 
.001400 
.001200 
.001460 
.001460 
.001600 
.001900 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

.000900 

.ooosoo 

Qeneral  summary. 

TenflDestreiigUi  per  square  inch  of  original  section pounds..    66,880 

Elsfltlc  limit  per  square  inch  of  original  section do...    20,000 

Elongation  per  inch  after  mptore inch..     .2960 

Boogation  per  inch  under  BtEftln  at  elastic  limit do...  .000660 

BedoetioD  in  diameter  at  point  of  rupture. do...      .106 

RednetioQlnareaaiterruptDre,  per  cent  of  original  section 87.1 

Foritionof  rupture I''.  00  from  neck 

^isacterof  broken  surface dull  silky 

lof  inchaoctloia ^S6*,«'.28 
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IKJBCKB  BASES — ^15-FOUKDBB  OUK  MOUHTB. 


No.  6372. 
Marks,  f^^^ 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed  loads. 

Elongation 

Suoeewlve 
eloiintlon 
perlnch. 

FeimaneBt 
set. 

SuooMBive 

pennanent 

■et. 

RfflnarJBB. 

Total. 

'^nX" 

perTnch. 

iVmndf. 
200 
1,000 
2,000 
8^000 
4,000 
6,000 
6,600 
6,800 
6,000 
6,200 
6^400 
6,600 
?,800 
7,000 
18,060 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
84,000 
86,000 
»',400 

Inch, 
0. 
.000100 
.000680 
.000600 
.000600 
.000860 
.001060 
.004600 
.006600 
.006460 
.007600 
.006860 
.010000 
.010680 

Inch, 
0. 

.000100 
.000260 
.000160 
.000100 
.000280 
.000200 
.006480 
.001000 
.000960 
.001160 
.001280 
.001150 
.000660 

InelL 
0. 
0. 

InelL 
0. 

Initial  load. 
ElaaUc  limit 

0. 

General  tummary. 

T0lMfle  strengtli  per  iquare  inch  of  original  lection pounds..    66,400 

Elastic  limit  per  SQuare  inch  of  original  seotion do...    28,000 

Elongation  per  incn  after  raptore inch..     .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001080 

Reduction  in  diameter  at  point  of  rupture do...       .086 

Reduction  in  area  after  rupture,  percentof  original  section 18.2 

Position  of  rupture '.86  from  neck 

Character  of  broken  surface granular,  silky  spot  at  the  circumference 

Elongation  of  inch  sections M4*.'.12 


ISHXE  BASES 15-POUNDKB   GUK   MOUNTS. 

No.  6424. 
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Marks,  i  b  15 
Diameter,  ".605. 
Sectional  area,  .20 
Gauged  length,  2" 


square  inch. 


AppUedlowk. 

ElongAtiozi 
pOT&ich. 

SnoeeviTe 
elOQAtlon 
perinch. 

Pennanent 
set 

BaoceMiTe 

pennanent 

set. 

Remarks. 

TotAL 

FerMnare 
inch. 

HmmdM. 
200 

2,000 
3,000 
4,000 
6,000 
5400 
61600 
6.800 
6.000 
6,200 
61400 

J\mndi. 
1,000 

6,000 
10,000 
16,000 
20,000 
26,000 
27,000 
26,000 
29,000 

oolooo 

81,000 
82,000 
88,000 
84,000 
86,000 
61,600 

IndL 
0. 

.000100 
.000860 
.000600 
.000680 
.000900 
.001000 
.002160 
.00«100 
.006000 
.009900 
.011060 
.012000 
.014180 
.016000 

ImdL 

a 

.000100 
.000280 
.000160 
.000160 
.000250 
.000100 
.001160 
.001960 
.008900 
.001900 
.001160 
.000960 
.002150 
.000660 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load 
ElasUc  limit 

Tensile  strength. 

6^600 

1    Km 

1    tIooo 

12,820 

Oeneral  nanmary. 

Tenalle  stzen^th  per  square  Inch  of  oiisinal  section ponnds..    61.600 

Ekstic  limit  per  sqaare  in<^  of  original  section do...    27,000 

Ekngation  per  inch  after  rupture inch..     .1660 

Elongation  perinch  under  strain  at  elastic  limit do...  .001000 

RedDctlon  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

FiositiOQ  of  rupture M  from  neck 

CharKter  of  broken  sttiface dull  amorphous;  seam  at  the  circumference 

Ekmgation  of  inch  sections *.20»,M8 
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INKBB  BASES — ^15*P0UNDBB  GUN  MOUNTS. 


No.  6396. 

Marks,  21"  is 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadB. 

Elongation 
per  inch. 

SuooeaBiTe 
elonsation 
perinnh. 

Permanent 

set 

Sncoefldye 

permanent 

set. 

Rpmarlks. 

Total. 

Per  square 
Inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,400 
4,600 
4,800 
5,000 
5,200 

^!S 
5,600 

5800 

6,000 

6,400 

6,800 

7,200 

7,600 

8,000 

8  400 

8,800 

9,200 

9,600 

10,000 

12,020 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
82,000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
60,100 

Inch. 
0. 

.000150 
.000650 
.000660 
.000750 
.000900 
.000960 
.001450 
.004400 
.005450 
.006750 
.006850 
.009960 
.OIUOO 
.014000 
.017000 
.020000 
.023750 
.028000 
.082500 
.087100 
.048250 
.049500 
.057000 

Inch, 
0, 

.000160 
.000200 
•000200 
.000200 
.000150 
.000060 
.000500 
.002960 
.001060 
.001800 
.001600 
.001600 
.001150 
.002900 
.008000 

.008750 
.004250 
.004500 
.004000 
.006150 
.006250 
.007500 

Inch, 
0. 
0. 

Inch, 
0. 

Initlalload. 
Elastic  limit. 

Tensile  strength. 

Oeneral  summanj. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..   60,100 

Elastic  limit  per  square  inch  of  original  section do...    28^000 

Elongation  per  inch  after  rupture Inch..     .2060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000960 

Reduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture •. ".75  from  neck 

Character  of  broken  surface dull  amorphous,  oblique 

Elongation  of  Inch  flections ,....  ".26»/^16 


INKER  BASES — ^15-POUNDBB  GUN  MOUNTS. 

No.  6273. 
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Marks,  ibi5 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloiuation 
permch. 

SuoceniTe 
elonffBtion 
poinch. 

PemiAnent 
set 

8acceaiiT« 

pemumont 

set 

Remarks. 

ToUl. 

Periqiure 
Inch. 

200 
1,000 
2,000 

4,000 
5,000 
5,200 
5,400 
5,000 

Ptmndi. 

1.000 

5,000 

10,000 

15,000 

25^000 
26,000 
27,000 
28,000 
29,000 
80,000 
47,400 

IndL 
0. 

.000160 
.000860 
.000660 
.000800 
.001060 
.002000 
.001000 

'.010760 
.011760 

IndL  . 
0. 

.000160 
.000200 
.000200 
.000260 
.000260 
.000960 
.002000 
.004000 
.002760 
.001000 

Inch, 

Inch, 
0. 

Initial  load. 
ElasUc  limit. 

.000060 

.000060 

5800 

6,000 

9,480 

Tenalle  strength. 

Qeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    47,40o 

Elastic  limit  per  square  inch  of  original  section do...    25,000 

Elongation  per  inch  after  rupture inch..     .0000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001050 

Reduction  in  diameter  at  point  of  rupture do...       .055 

Redaction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture ^.25  from  neck 

Character  of  broken  surface dull  amorphous,  60  per  cent;  granular  40  per  cent 

Kknigatlon  of  inch  sectioiis ''.OO.'^.IS* 
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IKKEB  BASES — ^IS-POUITDEB  GUN  MOU»TB. 


No.  6278. 
Marks,  t£u 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Grauged  length,  2''. 


Applied  loads. 

V1/Mi«At4/«n 

Sncoenlve 
elonntton 
perinch. 

Fiarmanent 
set 

SnooeMiTe 

Remarks. 

Total. 

Per  square 
Inch. 

per  Inch. 

Pimnds. 
200 
1,000 
2,000 
8,000 
4,000 
5,000 
6,800 
6,000 
6,200 
6,400 
6,000 
6,800 
7,000 

18,680 

Pimnds. 
1,000 
6,000 
10,000 
lo,000 
20,000 
26,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
67,660 

Inch. 
0. 

.000100 
.000800 
.000450 
.000800 
.000860 
.001000 
.001600 
.006100 
.009400 
.010650 
.011660 
.012600 

Inch, 
0. 

.000100 
.000000 

.000150 
.000150 
.000260 

joSmo 

.000500 

!001800 
.001160 
.001000 
.000960 

Inch, 
0.  • 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umlt 

Tensile  strength. 

0. 

General  mimmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    67,660 

Elastic  limit  per  square  inch  of  original  section do...    29,000 

Elongation  per  inch  after  rupture inch..      .2460 

Elongation  per  inch  under  sbain  at  elastic  limit do...  .001000 

Reduction  in  diameter  at  point  of  rupture do...       .076 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture. 1'<'.06  from  neck 

Character  of  broken  surface silky,  60  per  cent;  granular,  60  per  cent 

Elongation  of  inch  secUoDS • •••..•.••.•....•.••••....  'JB^t'JH 


armsR  bases — is-toxtstdikb  axm  kouhts. 
Uo.  6279. 
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▲-16 

I-B-lft 

''-506. 


Marks, 

Diameter, 

Sectional  area,  .20  square  inch. 

Grauged  length,  2", 


AppUed  loads. 

W1nn0«f1nn 

SncceBrive 
elonntlon 
perlnelL 

Permanent 
set 

SucceariTe 

pennanent 

set 

Remarks. 

TWaL 

Peraqpare 
Inch. 

permch. 

FimmU. 
20O 
1,000 
2,000 
8,000 
4,000 
6,000 
6,800 
6.O0O 
6,200 
6,400 
6.000 
6,800 

tIooo 

12,280 

Ibimdt. 
1,000 
6,000 
10,000 
16,000 
20,000 

S'Jffi 

S;!SS 

88,000 
84  000 
86,000 
61400 

Inch. 
0. 

.000100 
.000800 
.OOOffiO 
.000000 
.000800 
.000060 
.012600 
.014280 
.016600 
.017000 
.018800 
.020000 

Inch, 
0. 

.000100 
.000200 
.000160 
.000160 
.000200 
.000160 
.011660 
.001780 
.001280 
.001600 
.001800 
.001700 

IndL 
0. 
0. 

Ineh. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

0. 



Oeneral  mimmary, 

TensQeitreii^h  per  flqnare  inch  of  oriffinal section pounds..   61,400 

Elastic  limit  per  sqoare  inch  of  original  section. do...   29^^ 

EloQgadoii  per  inch  after  rupture inch..     .8060 

Klongatloa  per  inch  under  strain  at  elastlcllmit do...  .000960 

BedDctlom  in  diameter  at  point  of  rupture do...       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.8 

Poritloo  of  rapture at  middle  of  stem 

Cbam^er  of  broken  surface. silky 

tofinfihsections ".8l^«'.80* 
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INNER  BA8BS — 15-POUNDBR  GUN  MOUNTS. 


No.  6274. 

Marks,  i-Vis 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

SuccesBive 
eloneation 
perlnch. 

Permanent 
set 

SnccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
11,740 

JP&unda. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
68,700 

Inch. 
0. 

.000100 
.000860 
.000600 
.000600 
.000900 
.001060 
.006000 
.018760 
.014560 
.015660 
.017760 

Inch. 
0. 

.000100 
.000250 
.000160 
.000100 
.000900 
.000160 
.004960 
.007760 
.000800 
.OOUOO 
.002100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

0. 

ElasUc  limit 

.000050 

.000060 

( 

1 

1 

Tensile  strength. 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..     68,700 

Elastic  limit  oer  square  inch  of  original  section  do...     80,000 

Elongation  per  inch  after  rupture inch..       .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001060 

Reduction  in  diameter  at  point  of  rupture do...        .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rapture ''.6  from  neck 

Character  of  broken  surface dull  amorphous,  oblique  sorfaoe 

Elongation  of  inch  sections ^.20»,«'.10 


DTHER   BASES — 15-POUNDEB   GUN   MOUNTS. 
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Marks,  ^  " 


No.  6320. 


,    1.B.U 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonntlon 
permch. 

Soccenlve 
elongation 
per  inch. 

Bennanent 
set. 

Snocearive 

permanent 

aet. 

Bemarka. 

Total. 

Per  iouAre 
Inch. 

Pommds. 

aoo 

1,000 
2,000 
3,000 
4,000 
6,000 
7,400 
7.000 
7,800 
8,000 
8,200 
8.400 
14.020 

J\mnd9. 
1,000 
6,000 
10,000 
16,000 
20,000 
80,000 
37,000 
38,000 
30,000 
40.000 
41,000 
42,000 
70,100 

Inch. 
0. 

.000100 
.000200 
.000400 
.000000 
.000960 
.00U60 
.013600 
.016360 
.017000 
.018000 
.019600 

Inch. 
0. 

.000100 
.000100 
•000200 
.000200 
.000860 
.000200 
.002360 
.001860 
.001660 
.001000 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

.000060 

.000060 

General  stimTnary. 

TenaDe  fltrenflrth  per  square  inch  of  oriffinal  section pounds..    70,100 

Elaatie  limit  per  square  inch  of  original  section do...    87,000 

E&ongatloii  per  inch  after  rupture inch..     .2000 

noogatioa  per  inch  under  strain  at  elastic  limit do...  .001160 

Reduction  in  diameter  at  point  of  rupture do...       .066 

ReduetUm  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture at  middle  of  stem 

CbaiBcter  of  broken  surface dull  silky 

Bongation  of  inch  sections ".22*,  ".18 

H.  Doc.  300 2i 


370 


INNEB  BASES — 16-POUNDEB  GUN  MOUNTS. 


Marks,  ibi6 


No.  6321. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

SuccessiTe 
elonxatlon 
perlnch. 

Permanent 
set. 

SnocenlTe 

Remarka. 

Total. 

Per  square 
inch. 

perlnch. 

permanent 
set. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7  800 
8,000 

14,510 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35.000 
86.000 
87,000 
88,000 
89.000 
40,000 
72,660 

Inch. 
0. 

.000100 
.000800 
.000600 
.000660 
.000860 
.001000 
.001200 
.OUOOO 
.012000 
.012750 
.018600 
.014660 

Inch. 
0. 

.000100 
.000200 
.000200 
.000160 
.000200 
.000160 
.000200 
.009800 
.001000 
.000760 
.000760 
.001160 

Inch. 
0. 
0. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

Qenercd  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    72,660 

Elastic  limit  per  sauare  inch  of  original  section do...    SftjOOO 

Elongation  per  Inch  after  rupture Inch..      .2060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001200 

Beduction  in  diameter  at  point  of  rupture do...        .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  amorphous  00  per  rent 

Elongation  of  inch  sections ".21,".20>* 


nrKBB  BASES — ^15-FOUNDEB  GUN  MOUirTS. 
N.  6322. 
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Marks,  l  b.  i6 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


^s?sr 

BoooeMiTe 
perlnoh. 

Pennanent 
iet. 

BnocenlTe 
set. 

Bemarkfl. 

ToCttl. 

Peraqiuure 
Inch. 

20O 

i 

5,400 
6,000 

6,800 
COOO 

C20O 
6,400 

14,100 

1,000 

5,000 

10,000 

20,000 
25,000 
26,000 
27,000 
28»O00 
29,000 

ao,ooo 

81O00 
S2,O0O 
70,600 

ItidL 

a 

.000100 
.000260 
.000*60 
.000060 
.000900 
.000960 
.001060 
.001660 
.000000 
.00M60 
.006060 
•000000 

Inch. 

a 

.000100 
.00^60 

•ooraoo 

[000960 

.000100 
.000600 
.001460 
.001060 
.001000 
.000960 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  Hmtt 
Tensile  strength. 

Oeneral  aummary. 

TendleitraigtliperKniaieinehof  original  section pounds..    70.600 

Elastic  Umit  per  square  inch  of  original  section do...    27i000 

Boogatkm  per  inch  after  niptora inch..     .2000 

KloQgatkm  per  Inch  under  strain  at  elasticlimit do...  .001060 

Bednctkm  in  diameter  at  point  of  rapture do...       .066 

Reduction  in  area  after  rapture,  per  cent  of  original  section 20.5 

Position  of  rupture ".06  from  neck 

Character  of  broken  surface granalar 

lof  fnchsections .28^.  ."23 
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INNER   BASES — 15-POUNDER  GUN  MOUNTS. 


No.  6835. 
Marks,  ^l^fg 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  laadfi. 

Slonfatkm 
per  Inch. 

elongation 
per  inch. 

Permanent 
set. 

Successive 
set 

Remarks. 

Total. 

Per  square 
Inch. 

Ptninds. 
200 
1,000 
2,000 
8,000 
4,000 
6,000 
6,200 
6  400 
6,600 
6,800 
6,000 

18,  UO 

Pounds. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
66,660 

Inch. 
0. 

.000100 
.000260 
.000460 
.000660 
.000900 
.001000 
.001460 
.002760 
.004260 
.006600 

Inch. 
0. 

.000100 
.000160 
.000200 
.000100 
.000860 
.000100 
.000460 
.001800 
.001800 
.001860 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    66,660 

Elastic  limit  per  square  inch  of  original  section do...    26,000 

Elongation  per  inch  after  rupture inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Seduction  In  diameter  at  point  of  rapture do...        .066 

Seduction  in  area  after  rapture,  per  cent  of  original  section 23.0 

Position  of  rupture l*.l  from  neck 

Character  of  broken  surface granular,  interspersed  with  dull  amorphous  metal 

Elongation  of  inch  sections '<'.26*,''.20 


nnrsB  bases — ^i5-pouin>sB  qxts  xomrrs. 
No.  6348. 
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Marks,  f l^j 
IHameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loftdB. 

permch. 

Bucoealve 
elongation 
per  inch. 

Permanent 

set 

BoooeMiTe 

peimanent 

iet. 

Remarks. 

Total. 

PerMuaie 

200 
1,000 
2,000 
8,000 

<ooo 

4,200 
4,400 

4,000 
4,800 

5,000 
5,200 
5.40O 
5:600 
6,800 
6,000 
12,600 

PimndM. 

1,000 

6,000 

10,000 

15,000 

2?'SS 
21,000 

.22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

20.000 

20,000 

02,000 

IfidL 
0. 
•000100 
.000000 
.OOOtfO 
.0Q06GO 
.000760 
.001060 
.001600 
!002160 
.000400 
.001660 
.006600 
.007860 
.006600 
.009160 

Inch, 
0. 

.000100 
•000200 
I0OQI6O 
.000200 
.000100 
.000000 
.000460 
.000660 
.001260 
.001160 
.001260 
.001660 
.001160 
.000660 

IfuA. 
0. 

a 

Inch, 
0. 

Initial  load. 
Elasticlimlt 

Tensile  strength. 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    62,600 

Elastic  limit  per  square  inch  of  original  section do...    21^000 

Elongation  per  inch  after  ruptore inch..      .8280 

Elongation  per  Inch  under  shain  at  elastio  limit do...   .000760 

Reduction  in  diameter  at  point  of  rapture do...       .146 

Redaction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Poaftlon  ol  rupture *.l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  secdons ^^.23,  '.42* 
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IWNBB  BASES — ^15-FOUNDBS  GUN  MOUNTS* 


No.  6S68. 

Marks,  ibi6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loadfi. 

EloDfatioii 
permch. 

Snooenlye 
elonsratioii 
per  Inch. 

Permanent 
set 

SnoceniTe 

peimanent 

set. 

BemarkL 

Total. 

Per  square 
Indi. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 
4,600 
4,800 
6,000 
6,200 
6,400 

6,800 
6,000 
18,800 

Pounds. 
1,000 
6,000 
10,000 
16.000 
20,000 
28,000 
24.000 
26,000 
26,000 
27,000 
28,000 
20,000 
80,000 
66,960 

Inch. 
0. 

.000100 
.000860 
.000160 
.000660 
.000700 
.000600 

.oouoo 

.001600 
.001800 
.002400 
.008600 
.004600 

Inch. 
0. 

.000100 
•000260 
.000100 
.000100 
.000160 
.000100 
.000800 
.OOOiOO 
.000800 
.000800 
.001200 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticllmlt. 

Oenerol  summary. 

TensOe  8treDgth  per  square  Inch  of  original  section pounds..    86,960 

Elastic  limit  per  square  inch  of  original  section do...    941000 

Elongation  per  inch  after  mptnre inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000800 

Beduction  In  diameter  at  point  of  rupture do...       .068 

Beduction  in  area  after  rupture,  per  oentof  original  section 2L9 

Position  of  rupture ''.8  from  neck 

Character  of  broken  surface granular,  dull,  silky  spot  at  the  dieumferenoe 

Elongation  of  inch  sections '.17,  '.28* 


HTNES  BASX8 — ^15-P0UNI)£B  GUN  MOUNTS. 
No.  6364. 
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Marks,  f^^ 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed  IcMdfl. 

Elongation 
perinoh. 

SucoesBiye 
elongation 
perinch. 

Permanent 
set. 

SuccQflBiye 

permanent 

set 

Remarks. 

TWal. 

PeraqoAie 
ifinh. 

AWIMlf. 

20O 
1,000 
2,000 
8,000 

4,400 
4^600 
<800 
6^000 

i;SS 

lias 

J:§S 

1,000 
6,000 
10,000 
16,000 
20,000 
22,000 
28,000 
24,000 
26^000 
26,000 
27,000 
28,000 
28,000 
80,000 
66,800 

Inch. 
0. 

.000100 
.000260 
.000460 
.000900 
.000800 
.001100 
.001460 
.001860 
.002260 
.008060 
.008800 
.004760 
.006660 

Inch. 
0. 

.000100 
.000160 
.000200 
.000280 
.000100 
.000800 
.000860 
.000400 
.000400 
.000800 
.000760 
.000960 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

Oenercd  summary, 

TniflQe  stareni^  per  square  inch  of  orlffinal  lection ponnds..   66,800 

Ekadc  limit  per  square  inch  of  original  section do...    22.000 

Ekngaticn  per  incn  after  mpture inch..     .2280 

Ekngmtlon  per  inch  under  strain  at  elastic  limit do...  .000800 

Sednctkm  in  diameter  at  point  of  rupture do...       .066 

Aeduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

Portion  of  rapture ^.Oftomneck 

Character  of  broken  surface granular  40  per  cent,  silky  60  per  cent 

Skngatlon  of  inch  sections ^^6,^29* 
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INIfEB  BASES — 15-POUNDEB  GUN   MOUinS. 


No.  6431. 

Marks,  ibi5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloontion 
per  Inch. 

SnocenlTe 
elongation 
perlnch. 

Permanent 
set. 

Sncoeniye 
permanent 

set 

Remarks. 

Total. 

PerBquare 
Inch. 

Pounds. 

200 

1,000 

2,000 

8,000 

J'Sffi 
5.000 

6,000 

6,200 

6.400 

6.600 

7,000 
7,200 
71400 
7,600 
7,800 
8,000 
8,200 
8  400 
18,690 

PmmdM. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
81.000 
82.000 
88,000 

85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
67,950 

Inch. 
0. 

.000100 
.000250 
.000500 
.000700 
.000650 
.001000 
.001100 
.001100 
.010100 
.010600 
.011660 
.012650 
.013600 
.015400 
.016600 
.019250 
.019500 
.021000 

Inch. 

0. 
.000100 
.000160 
.000260 
.000200 
.000150 
.000150 
.000100 

0. 

.009000 
.000400 
.001150 
.001000 
.000660 
.001900 
.001100 
.002760 
.000250 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

InitUlload. 
Elastic  limit 

TensUe  strength. 



General  eummary. 

Tensile  strength  pei  square  inch  of  original  section pounds..    07,960 

Elastic  limit  per  sqnare  inch  of  original  section do...    82l000 

Elongation  per  inch  after  rupture inch..      .^860 

Elongation  per  inch  under  strain  at  elastic  limit do.. .  .  001100 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface dull  silky  90  per  cent,  granular  10  per  cent 

Elongation  of  inch  sections ''.19, '■'.28^ 


mirBB  BASES — ^IS-FOUITDSB  GUN  MOUNTS. 
No.  6137. 
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Marks,  ibi6 


JZ1.2U:HJ9,    I  b  16 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length  2". 


Applied  loads. 

Elonaation 
permcb. 

Permanent 

set 

SnooeBBiYe 

peimanent 

set 

Bemarka. 

Total. 

Per  square 

Awada 

aoo 
i.ooo 

2^000 
8,000 

4,000 
6,000 
6.000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8^200 
13,190 

Fumnda. 
1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80,000 
81,000 
82,000 
88,000 
84,000 
86,000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
66,960 

Inch. 

a 

.000100 
.000260 
.000460 
.000600 
.000660 
.001000 
.000660 
.010860 
.OUOOO 
.012200 
.018400 
.014600 
.016000 
.017500 
.018750 
.021700 
.022250 

Inch. 
0. 

.000100 
.000150 
.000200 
.000160 
.000250 
.000160 
.006660 
.000700 
.000660 
.001200 
.001200 
.OOUOO 
.001500 
.001500 
.001250 
.002950 
.000560 

Inch. 
0. 
0. 

Inch, 
0. 

InlUal  load. 
Elastic  limit 

Tensile  strength. 

Qeneral  aummary. 

Tensile itrensTth  per  aqnue inch  of  original  section pounds..    66,960 

Elastic  ttmlt  per  square  Inch  of  original  section do...    80,000 

Ekmgation  per  inch  after  raptnie inch...     .8000 

EloDgatSoDper  inch  under  strain  at  elastic  limit do 001000 

Reduction  in  diameterat  pointof  rupture do 116 

Beduction  in  area  after  rupture,  per  centof  original  section 40.8 

Position  of  rupture 1^.  60  from  neck 

Character  of  broken  surface silky 

Boogation  of  inch  sectiODS '.26,  .81^ 


378 


INNEB   BASES — ^16-POUNDEB  GUN  MOUNTS. 


No.  6485. 
Marks,  ^^^ 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SuuceBBlTe 
elomration 
per  Inch. 

Permanent 
set. 

SuoceailTe 

permanent 

set. 

Remarks. 

Total. 

PersQuare 
inch. 

Pounds. 
200 
1,000 
2,000 
8,000 
4,000 

6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7;  600 
7,800 
8,000 
8,200 
18,090 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80.000 
40,000 
41,000 
65,450 

Jnch. 
0. 
.000100 
.000800 
.000450 
.000600 
.000760 
.001060 
.009200 
.009660 
.011160 
.012500 
.018260 
.015000 
.016260 
.017660 
.019000 
.020600 
.022260 

InOu 
0. 

.000100 
.000200 

.000160 
.000160 
.000160 
.000800 

.008150 
.000450 
.001600 
.001860 
.000760 
.001760 
.001250 
.001400 
.001850 
.001600 
.001760 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlasUc  limit 

Tensile  strength. 

General  summary. 

Tennllo  Htrength  por  nH^uare  inch  of  original  section pounds..    65,460 

Eloatk  limit  |>er  squ/irt  Inrli  of  original  section do...    80^000 

£)oiigtttJun  p4?r  Inch,  after  niptare inch..      .8350 

^longatli^n  per  Inch  under  ^uain  at  elastic  limit do...  .001060 

RoductlDu  m  dliojiicter at  i>*Antot  rapture do...        .145 

Ite4lu(?d<)niniiftfiijific;rniiittire,  percentof  original  section 49.1 

PoBitlpn  of  rupture 1''.20  from  neck 

CTbaiftCtcr  of  bmkeu  surJBt'^ dull  silln^ 

ElougmUoii  olinch aecUon* ".88*,  ".27 


PISTON  R0DS-15-P0UNDER  GUN  MOUNTS. 


STEEL  FOEGINGS. 


879 


PI8T0K  RODS — 15-POUNDER  GUN   M0UNT8. 
No.  6176. 


381 


Marks,  p*r  is 
Diameter,  ".505. 
Sectional  area,  .20 
Gauged  length,  2" 


square  inch. 


Applied  IcMds. 

Eloncation 
perTnch. 

Saccenlve 
elomntion 
per  inch. 

Pemument 
set. 

SuccessiTC 

permanent 

set. 

Remarks. 

ToUU. 

Per  square 
inch. 

Pomnd*. 
200 
1,000 
2,000 
4,000 
6^000 
8,000 
8,200 
8.400 
8,600 
8,800 
9,000 
9,200 
9,400 

9,800 
10.000 
10.200 
10,400 
10,600 
10,800 
11.000 
11.200 
11,400 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
68,000 
54,000 
65,000 
66,000 
67,000 
66,000 
60,000 

Inch. 
0. 

.000100 
.000260 
.000660 
.000960 
.001800 
.001800 
.001400 
.001460 
.001600 
.001600 
.001600 
.001600 
.001600 
.001600 
.001600 
.001660 
.001700 
.001700 
.001760 
.009100 
.009850 
.009760 
.010250 
.010600 
.011800 

Inch. 

0. 

.000100 
.000160 
.000800 
.000400 
.000660 

0. 

.000100 
.000660 
.000060 

0. 

0. 

0. 

0. 
.000100 

0. 
000060 
.000060 

0. 
.000060 
.007860 
•00Q2GO 
.000400 
.000600 
.000860 
.000700 

Inch, 
0. 
0. 

ificA. 
0. 

Initial  load. 
Elastic  limit. 

0. 

11,600 

11,800 

^,Z 

Oeneral  tummary, 

Teufle  itrength  per  square  Inch  of  original  section pounds..  106,960 

Elastic  limit  per  sqnare  inch  of  originiu  section do...    64,000 

BoQgatlon  per  Inch  after  mpture inch..     .1400 

BoQgation  per  inch  under  strain  at  elastic  limit do...  .001760 

Reduction  In  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Puition  of  rupture ^.88  from  neck 

Chancterof  broken  surface fine  granular 

Ekmgatton  of  Inch  sections 'U9*,".09 
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PISTON   BODS — 16-POUKDEB   GUN   MOUNTS. 


No.  6177. 
Marks,  ^:i  15 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SnccenlYe 
elongation 
perlnch. 

Pennanent 
set 

Succeniye 

permanent 

set. 

Remarks. 

Total. 

Persauare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 
8,600 

9,000 
9,200 
9)400 
9,600 
9)800 
10,000 
10,200 
10,400 
10,600 
21,890 

Pmindt, 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
106,960 

JfieA. 
0. 

.000150 
.000200 
.000600 
.000960 
.001800 
.001850 
.001400 
.001460 
.001500 
.001500 
.001500 
.001660 
.006250 
.006660 
.007000 
.007400 
.007760 
.006260 

Inch. 

0. 

.000160 
.000060 
.000400 
.000850 
.000850 
.000850 
.000060 
.000060 
.000060 

0. 

0. 
.000060 
.004700 
.000800 
.000450 
.000400 
.000350 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..  106,960 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  inch  after  rapture inch..      .1660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Beduction  in  area  after  rupture,  per  cent  of  original  section 28.9 

Position  of  rupture ^.62  from  neck 

Character  of  broken  surface fine  granular,  silky  center 

Elongation  of  inch  sections *aO,  ".21* 


PISTON  BODS — ^16-POUNDKB  GUN  MOUNlS. 
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No.  6173. 


Marks,  p  a  15. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  l(Md8. 

per  Inch. 

SncoenlTe 

elongation 

perinch. 

Permanent 
set 

SnoceniTe 

permanent 

set. 

Remarks. 

Tot»L 

Per  square 
inch. 

200 

1,000 

2,000 

4,000 

6,000 

8^000 

9,000 

9,200 

9,400 

9,000 

9.800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

U.200 

11.400 

11.600 

22.490 

Pamnda, 
1,000 
6.000 
10.000 
20,000 
90.000 
40,000 
45,000 

48,000 

49,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
66,000 
67,000 
66.000 
112,460 

Inch, 
0. 

.000060 
.000200 
!000660 
.000960 
.001250 
.001600 
.001600 
.001600 
.001660 
.001600 
.001600 
.001700 
.001700 
.006760 
.006000 
.006260 
.006560 
.007060 
.007600 

/ficA. 

0. 
.000060 
.000160 
.000860 
.000400 
.000800 
.000260 

0. 

0. 
.000050 
.000060 

0. 
.000100 

0. 

.004060 
.000260 
.000260 
.000800 
.000600 
.000660 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastlclimlt 
Tensile  strength. 

0. 
0. 

Oeneral  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,460 

Eiasde  limit  per  square  inch  of  original  section do...    62,000 

l9oogatlon  per  inch  after  rupture inch..     .1200 

EloQgatSon  per  inch  under  strain  at  elastic  limit do...  .001700 

Seduction  in  diameter  at  point  of  rupture do...       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

PtMitionof  rupture at  middle  of  stem 

Chaaem  of  broken  surface flnenanular 

Bnngatlon  of  inch  sections ^.18*,  Ml 


384 


PISTON   RODS — 16-POtJKDER  GUN   MOUNTS. 


No.  6171. 


Marks,  pri5. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loadf*. 

Elonmtion 
per  inch. 

SuoceflBiTe 
elonsaUon 
perinch. 

Permanent 
set. 

Sacceariye 

permanent 

set. 

Total. 

Per  square 
inch. 

RemarkR. 

Pounds. 
200 
1,000 
2.000 
4,000 
6,000 
8,000 
9,000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
22,290 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
111,460 

Inch. 
0. 

.000150 
.000300 
.000650 
.001000 
.001350 
.001650 
.001600 
.001660 
.001650 
.001650 
.001700 
.001750 
.008450 
.008500 
.008500 
.006600 
.006750 
.009000 

Inch. 

0. 

.000150 
.000160 
.000850 
.000360 
.000360 
.000200 
.000060 
.000060 

0. 

0. 

.000060 
.000060 
.006700 
.000050 

0. 

.000100 
.000150 
.000250 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

0. 

Elastic  limit 

Tensile  strength. 

(ienend  mmmary, 

Tendle  strength  per  square  inch  of  original  section pounds..  111,450 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  incn  after  rapture inch..     .1950 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture *.65from  neck 

Character  of  broken  surf^e flnegimnular 

Elongation  of  inch  sections ''.21*,*'.18 
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PROOF  STRESS  APPLIED    TO  PISTON   RODS  FOR    QUN  CARRIAGES, 


Total 
length. 

Dlameteni. 

1   Tftnsilfi 

DeMription. 

Maximum. 

Minimum. 

;     streis 
Root  of  i  applied, 
thread,  j 

1 "  disappearing  cairiage 

Itiche*. 
119.25 
172.76 
181.60 
220.00 

Inchet. 
2.50 
3.50 
3.60 

Inches. 
2.126 
8.00 
s  nn 

Inchet.      Pound*. 
2.015    i    40,000 
2.89      1    90,000 
2.87        125,000 
2.83        160,000 

N"  disappearing  carriage 

10"  diaappearinjg  carriage 

'    12^  rii^afkpi>AriTMr  r^rritun^ . .  x . 

4.75    1         1  th 

Compression  Tests  of  Helical  Springs  for  7-inch  Mortar 
Carriages.     Model  1895.    . 


Springs  branded  ''A.  D.  &  Co. 
Counter  recoil  springs. 


6-98.     C.  S." 


Cr99B 


atf* 


JM 


\seeiun. 


V 


Height 

un- 
loaded. 

Load  when 

Closed  down. 

I^7ad  when 

Xo.of 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

compressed 
to  height 
of  6  inches. 

returned 

spring. 

to  heiKht 

Load. 

Height. 

of  6  inches. 

Lb».(h. 

Inchet. 

Inch. 

Inchet. 

Poundt. 

Poundt. 

Inchet. 

Poumh. 

1 

8    141 

4.60 

.68  X  .76 

6.90 

1,422 

4,300 

4.15 

1,097 

2 

8    131 

4.62 

.68X.76 

7.02 

1,452 

4,300 

4.14 

l.O-JS 

3 

9      0 

4.66 

.68X.76 

6.97 

1,446 

4,500 

4.19 

1,216 

4 

8    14 

4.61 

.68X.76 

7.03 

1,476 

4.600 

4.19 

1,090 

5 

8    Uk 
8    Uk 

4.50 

.«8x.76 

6.98 

1.443 

4,360 

4.18 

1,110   " 

6 

4.58 

.68X.76 

6.99 

1,406 

4,400 

4.13 

1,150 

7 

8     9 

4.53 

.68X.75 

6.98 

1,380 

4,400 

4.06 

1,000 

8 

8    11 

4.61 

.68X.74 

6.99 

1.344 

4,600 

4.19 

1,002 

9 

8    U 
8    16} 

4.58 

.68X.75 

7.02 

1,590 

4,600 

4.13 

1,142 

10 

4.54 

.68X.75 

7.00 

1,575 

4,700 

4.12 

1.240 

The  tenth  spring  was  closed  down  and  so  remained  for  a  period  of 
!♦)  hours,  at  tne  end  of  which  time  the  load  sustained  was  1,112  pounds 
when  returned  to  a  height  of  6  inches. 

The  spring  was  further  loaded  100  times,  being  closed  to  a  height  of 
m^  and  released  to  a  height  of  6"  between  each  loading. 

Load  sustained  when  4i''  high  at  one  hundredth  loading,  4,062pound8. 

Load  sustained  when  6''  high  at  end  of  one  hundredth  loading,  1,095 
pounds. 


INTERNAL  STRAINS 


IN 


GUN  FORCINGS. 


INTERNAL    STRAINS    IN   GUN    FORGINGS. 
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nrXEBHAL  8TEAIHS  DT  GTJir  FOBGIHaS. 

Internal  strains  were  introduced  by  heating  the  forgings  and  cool- 
ing the  same  rapidly  by  quenching  from  the  bDre. 

The  principal  series  of  determinations  was  made  upon  metal  from 
the  tubes  of  6"  R.  F.  guns. 

The  initial  temperatures  of  the  tubes  at  the  time  of  quenching,  with 
the  rate  of  flow  of  the  water  through  the  bore  at  the  time  of  quench- 
ing, is  given  in  the  following  table,  together  with  the  initial  stresses 
of  compression  next  the  bore  at  both  the  breech  and  muzzle  ends  of 
the  forging. 

The  temperature  of  the  water  used  was  53^  to  55^  F. 


No.  of  tube, 


Compressive  stress 

next  the  bore  per 

square  inch. 


Remarlcs. 


33,700 


Muzzle  ' 
end.     I 

r 


Pounds. 
36,200 
•27,200 
30,800 
26.400 
28,800 
26,000 

32,700 

28.300 
22.000 
15,100 


Second  treatment. 
Do. 


Do. 


Annealed. 


20.800 


39, 700      Second  treatmen  t. 


29,600 


Further  inquiry  into  the  state  of  internal  strains  under  different  con- 
ditions were  made  upon  the  surplus  metal  from  the  ends  of  a  W  and  a 
5"  ffun,  and  also  from  the  chase  of  a  5"  burst  gun. 

Observations  on  the  surplus  metal  from  the  3"  gun  began  with 
measurements  on  a  section  10". 3  long  from  the  breech  end  of  .the 
for^ng. 

I  pon  detaching  a  slice  i"  long  from  the  end  of  this  section  the  slice 
a8  a  whole  contracted  in  diameter,  a  result  attributed  to  the  relief  of 
longitudinal  strains,  compression  at  the  bore,  and  tension  along  the 
exterior  surface,  which  caused  the  section  while  intact  to  assume  a  bell- 
mouthed  shape  at  the  ends. 

It  was  shown  subsequently,  after  the  several  concentric  rings  were 
detached,  that  the  stress  of  compression  at  the  bore  was  4,500  pounds 
per  square  inch  when  the  section  was  intact,  but  reached  43,800  pounds 
per  square  inch  in  the  i"  slice. 

The  rearrangement  of  strains  is  further  shown  when  rings  1  and  4 
were  detached  from  the  i"  slice,  leaving  rings  2  and  3  still  in  the 
slice.  The  latter  rings  were  then  strained  corresponding  to  stresses 
ol  34,600  pounds  compression  and  10,900  pounds  tension,  respectively. 

Another  series  of  observations  on  the  remaining  metal  of  the  section, 
which  was  now  9i"  long,  gave  results  similar  to  those  first  obtained. 
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In  this  experiment  rings  1  and  4  were  detached,  leaving  rings  2  and  3 
with  the  intervening  metal  attached  to  the  end  of  the  section.  This 
was  followed  by  detaching  the  sides  of  the  latter  rings  from  the  adja- 
cent metal  and  finally  detaching  the  rings  altogether  from  the  section. 

At  each  stage  there  was  a  change  in  tne  state  of  the  internal  strains. 

The  interns?  strains  were  practically  eliminated  in  a  slice  which  'was 
annealed  by  heating  to  a  full  red  and  slowly  cooled. 

Observations  on  the  surplus  metal  from  the  muzzle  end  of  this  for- 
ging further  shows  the  influence  of  associated  metal  in  modifying  the 
internal  strains  present. 

The  examination  of  the  surplus  metal  from  a  5"  gun  tube  began 
while  the  metal  was  attached  to  the  ends  of  the  tube. 

There  was  3i"  surplus  length  at  the  breech  end  and  6J"  at  the  muz- 
zle end. 

When  the  section  from  the  breech  end  was  cut  off,  the  strains 
released  at  the  bore  were  represented  by  a  tensile  stress  of  12,990 
pounds  per  square  inch  at  a  distance  of  i"  from  the  outer  end  of  the 
section,  and  a  stress  of  8,660  pounds  per  square  inch  compression  at 
a  distance  of  3"  from  the  same  end;  that  is,  the  outer  end  of  the  sec- 
tion contracted  in  diameter  and  the  inner  end  expanded  upon  being 
detached  from  the  tube. 

The  new  end  of  the  tube,  formed  upon  the  removal  of  the  3i"  sec- 
tion, expanded  at  the  bore  an  amount  represented  by  a  stress  of 
21,030  pounds  per  square  inch. 

In  the  subsequent  states  the  measurements  at  the  bore  showed  the 
strains  and  corresponding  stresses  recorded  in  the  following  tables 
and  also  shown  in  the  diagram  given  below. 

Bore  diameters  one-half  inch  from  end  (face  A-B)  and  stresses  cor- 
responding to  the  strains  released. 


AT  ONE-HALF  INCH  POINTS. 


State  of  experimental  section. 


Mean 
diameter. 


Strain. 


stress  per  square 


Tube  intact 

Zy  section  detached: 

Watervliet  measurements.. 

Watertown  measurements  . 

3i"  section  faced  off  to  2".97 

k"  slice  detached 

Inside  ring  of  k"  slice  taken  out 


Inchea. 
4.8497 

4.8476 

4.8477 

4.84795 

4.8473 

4.85905 


Inch. 


.00645 


.0051 
.00575 


Pounds. 
20, 710  compression. 

33,690  compression. 
38,070  compression. 
81.580  compression. 
85,540  compression. 


At  about  the  middle  of  the  length  of  the  3i"  section,  or  li"  from 
the  end  of  the  tube,  the  results  with  the  bore  diameters  were  as 
follows: 

AT  U  INCH  POINTS. 


State  of  experimental  section. 


Mean 
diameter. 


Strain. 


Stress  per  square 
inch. 


Tube  intact , 

31'' section  detached 

3p  section  faced  off  to  2*.97 

ik"  section  reduced  to  2".06  long,  by  slice  i  long 

from  face  A-B  removed 

On  piece  l^.U,  faces  A-B  and  Ai-Bj  removed . . . . 
Inside  ring  detached 


InchfU. 

4.8522 

4.85115 

4.85125 

4.8521 

4.85195 

4,8577 


Inch. 
.0055 
.00655 
.00645 

.0056 
.00575 


Pounds. 
33.970  comprearion. 
40,450  compression. 
89,830  compression. 

34,580  compression. 
35,510  compression. 
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Near  face  A,-Bi,  or  3"  from  the  end  of  the  forging,  the  results  with 
the  bore  diameters  were  as  follows: 


AT  8-INCH  POINTS. 


state  of  experimental  section. 


Mean 
diameter. 


Strain. 


stress  per  square 
inch. 


Inehet.  I  Inch, 

Tnbeintact 4.8518  i  .00625 

3i"«ection  detached:  ;  ! 

WatervUct I  4.8632  |  .00486 

Watertown l  4.85336  ,  .0047 

S}* section  faced  off  to  2^.97 4.86325  .0048 

r  slice  face  A-B  removed;  section  now  2".06  long.  I  4.85325  i  .0048 

On Kallce detached i  4.85306  '  .0050 

Inside  ring,  face  Ai-Bi >  4.85805  0. 


Pounds. 
38, 600  compression. 

29,950  oompreasion. 
29,020  compression. 
29,640  compression. 
29,640  compression. 
80,880  compression. 


From  the  initial  and  final  observations  on  the  bore  diameters  it  is 
shown  that  the  stresses  when  the  tube  was  intact  were: 


DlstanQe  from  end  of  tube. 

Stress. 

iinch. 

U  inches. 

3  inches. 

Tnbeintact 

20,710 

83,970 

38,600       CnmDressinn. 

And  in  the  state  of  slices  i"  long  the  stresses  were: 


1 

Distance  from  end  of  tube. 

Stress. 

! 

iinch. 

U  inches. 

3  inches. 

r  slices 

85,540 

a  85, 510 

30,880 

Compression. 

1 

a  Slice  1''.14  long. 


398 


INTERNAL   STRAINS   IN   OUN   F0ROING8. 

Sketch  shovnng  the  ftresses  at  different  rtates  of  the  meUiL 


)l 


^ 


38,600^ 


^24ie 


33.690 


ifKTlO 


"^^^T^^sao  1 1 


^^ 


iS^sso^f^^  i^'^  eetion  cut  off* 


% 
I 


^030 


Stress  relieved  at  endsf 
tube  after  cutting  eff 
J^i"  section. 


The  details  of  the  tests  show  the  changes  in  strains  which  occurred 
on  the  two  faces  of  the  section  and  in  the  concentric  rings  as  different 
slices  and  rings  were  successively  detached. 

At  the  muzzle  end  the  bore  was  eccentric  with  the  exterior  surface 
of  the  rough  turned  forcing,  on  one  side  the  metal  having  a  thickness 
of  1".617,  and  on  the  otner  side  2'M53.  This  eccentricity,  disturbing 
the  symmetry  of  the  cross-sectional  form,  very  materiallj  modified 
the  disposition  of  the  internal  strains  found  in  tne  6|"  section. 

When  this  section  was  cut  off  the  end  of  the  tube  expanded^  cor- 
responding to  a  stress  of  12,680  pounds  per  square  inch  at  the  bore. 

Upon  turning  off  the  eccentric  metal  from  the  6J"  section,  reducing 
the  exterior  diameter  to  8". 075,  the  effect  on  the  diameters  at  the  bore 
was  as  follows: 


Distance 

from  end 

of  original 

forging. 

Diameters. 

A. 
Expanded. 

B. 
Contracted. 

Jncha. 

i 

.0011 
.0011 
.0013 
.0018 

Inch. 
.0004 
.0003 
.0002 

0. 

INTERTfAL   STRAINS   IN    GUN    FORGINGS. 
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The  total  changes  at  the  bore,  from  the  state  of  the  metal  in  the 
tube  to  the  final  state  of  detached  rings,  were: 


Distance 

from  end 

of  original 

ioiglng. 

Diameters. 

A. 

B. 

Inche9. 
8i 

Inch. 
+.0071 
+.0087 
+.0074 
+.0088 

Inch. 
-.0025 
+.0027 
+.0081 
+.0023 

IHameter  A  passed  through  the  places  of  maximum  and  minimum 
thii^ness. 

The  metal  in  the  chase  of  the  6"  burst  gun  was  examined  along 
intact  parts  of  the  tube. 

His  was  a  neutral  tube,  i.  e.,  one  not  having  been  treated  for  the 
purpose  of  introducing  therein  internal  strains  at  the  time  of  the 
manufacture  of  the  gun. 

The  examination  of  rings  ".15  thick  was  followed  by  observations 
upon  the  behavior  of  thinner  rings  next  the  bore,  and  finally  cutting 
apart  radially  these  several  rings. 

The  rings  next  the  bore  when  cut  apart  radially  closed  in  at  the 
ends  as  shown  in  the  following  table; 


Distance 

from 
muzzle. 

Thickness 
of  rings. 

Ends  closed 

in  on  a 
chord  ofl". 

Inchet. 

4 
60 
96 

132 
60 
96 

132 

Inch, 
.15 
.15 
.16 
.15 
.10 
.10 
.10 

Inch. 
.23 

.23 
.625 
.55 
.36 

A  ring  ".0535  thick  taken  4"  from  the  muzzle  closed  in,  the  ends 
OTeriapping  a  distance  of  1".30. 

The  .15  rings  from  the  bore,  when  detached  from  their  slices, 
oontracted  in  four  cases,  showing  internal  strains  of  tension  existed  in 
thcgun,  and  in  one  case  expanded,  showing  compression  strains. 

TSe  behavior  of  the  rin^  when  cut  apart  radially  indicated  the 
presence  of  residual  strains  m  these  rings  not  released  upon  detaching 
from  the  slices,  and  showing  internal  strains  of  tension  of  considerable 
intensitj'  at  the  immediate  surface  of  the  bore. 
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INTERNAL   8TRAINS   IN   5-lNCH    R.   F.   GUN   TUBES.  403 

No.  8589  C. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SI^ICE   INTACT. 

Interior  diameter  of  slice,  4".276.     Exterior  diameter,  10".425. 


' 

IMTijp 

Present 

meftn 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 w 

Inches. 
4.4406 
5.4929 
8.75S15 
10.27925 

Inch, 

Inch, 
.0057 
.00875 

Pounds. 

Pounds. 
88,500 
20,600 

2 

3 

.0040 
.0069 

18,700 
26,000 

4 

.................I.......... 

1 

Bings  1  and  4  detached;  rinfi^s  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5^.34.     Exterior  diameter,  8".  9. 


Rings. 

Present 

mean 

diameters. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  I<)ftafhfs1             , , .     , 

Inches. 
4.4465 
5.4938 
8  75285 

Inch, 

Inch. 

Pounds. 

Pounds. 

1 2...!!?!^::::::::::::;:::::::::::: 

.00285 

15.600 

3 

.0082 

11,000 

4detsch€d 

10.27035 

1 r    

RINGS  ALL  DETACHED 

2detached 

5.49665 
8.74915 

.  1 

Sdetached 

- 

404  INTERNAL   STRAINS    IN    5-INCH    R.   F.   GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4". 276.     Exterior  diameter,  10".425. 
Original  diameters  of  rings  in  the  slice. 


I 

1 

RingB. 

Diameten. 

I 

' 

A. 

B. 

\ 
Mean,      i 

1 

Inchet. 
4.4SM 
6.4968 
8.7547 

10.2774 

India. 
4.4422 
6.4806 
8.7616 

10.2811 

Inehr*. 
4.4406 

2 

6.4929 

3 : 

8. 75815 

,    4 

10.27925 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice/ 
Interior  diameter  of  slice,  6".  34.     Exterior  diameter,  8". 9. 


Rings. 

1 

Diameten. 

A. 

B. 

"  Mean. 

1  detached 

Inchet. 

4.4449 
.    6.4978 

8.7640 
10.2649 

Inches. 
4.4481 
6.4908 
a7fi07 

10.2768 

Inchet. 
4.4465 

2 

5.4988 

'    3 

8.75285     ' 

4  detached 

10.27085     ! 

RINGS  ALL  DETACHED. 


1- 

1    2  detached 

5.6000 

6.4968 
8.7476 

6.49665 

8  detached 

R.7«» 

8.74915 

Breech  strains  released: 


Rings. 

Diameter. 

A. 

B. 

Mean. 

1  detached 

Inchet. 
+.0066 

+.0010 
—.0007 
-.0125 

Inehet. 
+.0069 
+.0008 
—.0009 
-.0068 

Inehet. 

+.0067 

2  in  slice 

+.0009 

3  In  slice 

-.0008 

-.0089 

4  detached 

SECOND  TO  THIRD  PHASE. 


1 

2  detached.. _ 

3  detached , 

+.0027 
—.0032 

—.0082 

1 
+.00285    1 
—-.0082 

I 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0087 
—.0089 

+.0068 
-.0041 

+.00675 

8  detached 

—.0040 

*J^ 


%■ 


a.eo 


^ 


V- 


4^XJ7^ 


A 
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INTERNAL   STRAINS    IN   5-INCH   R.   F.   GUN   TUBES.  405 

No.  8589  C. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice   INTACT. 

Interior  diameter  of  slice,  4".276.     Exterior  diameter,  8".60. 


JL-S, 


1 

Preient 

Stresses  per  square 
inoh. 

diameters. 

Teiudon. 

Compre-  j   Tension. 

Compres- 
sion. 

1 

Inchet. 
4.4366 
5.15085 
7.1598 

Inch. 

Inch. 
.00635 

Poundt. 

Pounds. 
86.200 
11,900 

2 

.00205 

3 

.00286 
.0042 

11,900 
14,900 

'    4 

8.4372 

fiings  1  and  4  detached,  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6". 00.    Exterior  diameter,  7".  3. 


1                       Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension.      Comp-- 

1 

Idetached 

Inches. 
4.44195 
5.1503 
7.1585 
8.4330 

Inch. 

Inch. 

Pounds.    1    Pounds. 

1   2 

.0026 

i5,i66 

3 

.00205 

8,500     

4detached 

I 

1 

RINGS  ALL  DETACHED. 


2  detached 

5;  1629 
7.15645 

Sdetached 

406  INTERNAL   STRAINS    IN   5-INCH   R.   F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".275.     Exterior  diameter,  8". 60. 
Original  diameter  of  rings  in  the  slice. 


Rings. 

Diameten.                     I 

A. 

B. 

Mean.     • 

1 

Inehe$. 
4.4348 
5.1601 
7.1566 
8.4430 

Inchei. 
4.4384 

5.1516 
7.1600 
8.4314 

Inehe$.     ■ 

2 

4.4366      , 

3 

6.16065    , 

4 

7.1503 

8.4372 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Ineha. 
4.4414 
5.1495 

Inchei. 
4.4425 
5.1511 
7.1595 
8.4331 

Inchcf. 
4.44195 

2 

5.1608 

3 

7.1675 
8.4329 

7.1685      1 

4detached 

S.  4330      • 

I 

RINGS  ALL  DETACHED. 


1                         ■■  ■■   -  ■■■■ 

2dctached 

...           5.1621 

5.1537 
7.1570 

5.1529 

3  detached 

1       7.1569 

7.15645 

1 

Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

M..n. 

1  detached 

Inches. 
+.0066 
—.0006 
-.0011 
-.0101 

Inehef. 
+.0041 
-.0005 
-.0005 
+.0017 

Inches. 
+.00635 
—  00065 

-.0008 
-.0042 

2  In  slice !.! 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0026 
-.0016 

+.0026 
—.0026 

+.0026 
—.00205 

Sdetached 

FIRST  TO  THIRD  PHASE. 


2  detached  . 

3  detached  . 


+.0020 
-.0027 


+.0021 
-.0080 


+.00205 


ZO.M^ 


-i 


/^ 


|f —     4A^ 
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INTERNAL    STRAINS    IN   5-INCH   R.   F.   GUN   TUBES.  407 

No.  11226  Bi. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  intact. 
Interior  diameter  of  slice,  4".  3.     Exterior  diameter,  10". 46. 


Rings. 


I  '  ■ 

j  Strains. 

Present 
mean     ! j 

I  I  Tension.      ComP«»- 


sion. 


Stresses  per  square 
inch. 


Tension. 


Inchea. 
4.4624 
5.4965 
8.7533 

10.2998 


Inch. 


.00325 
.00405 


Inch. 

.00475 

.00276 


Pound*. 


Compres- 
sion. 


11,100 
11,800 


Pounds. 
31,900 
15,000 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice  5".34.     Exterior  diameter  8".9. 


Rings. 

Present 

mean 

diameters. 

1 
Strains. 

i 

Stresses  per  square 
inch. 

Tension. 

1  ^                1 
1  Compres-  | 
1      8ion. 

1                    1 

Tension.   !  ^JJP'^ 

1  detached 

Inches. 
4.46715 
5.49715 
8.75235 
10.29525 

Inch. 

j       Inch,      1 

Pounds.    '    Pounds. 

1          .0041    |. 

1        22  400 

w^                          ' 

.0023 

■■"t'soo" 

^detached 

i::::::::::::i. 

;                    . 

1 

RINGS  ALL  DETACHED. 


detached 

5.50125 
8.7500 

3detached 

408  INTERNAL   STRAINS   IN   5-INCH   R.  F.   GUN  TUBES. 

Breech  Slice. 

Interior  diameter,  4". 3.     Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rln«8, 

Diameten. 

1 
1 

A. 

B. 

Mean. 

1 

/fietef. 
4.4689 
6.5019 
8.7582 

10.8028 

Jnehe$. 
4.4609 

5.4961 
8.7644 
10.2968 

1 
Inches. 

4. 4624    1 

2 

5.49H5    , 

3 

8.7633    ' 

4 

^ 

10.2993 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inehe$. 
4.4688 
5.5007 
8.7614 

10.8009 

Ineha. 
4.4655 

5.4986 
8.7588 
10.2896 

4.46715 
5.49715 
8.75235 

2 

3 

4  detached 

10.29525 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.5060 
8.7492 


5.4975 
8.7509 


5.50125 
8.75005 


Breech  strains  released. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0049 

-.0012 

-.0008 

-.0019 

Inch. 

+.0046 

-.0016 

-.0011 

-.0062 

Inch. 

+.00475 

2in8lice 

-.00135 

3  in  slice 

-.000!^ 

4  detached 

—.00405    ' 

SECOND  TO  THIRD  PHASE. 


2  detached . 

3  detached . 


+.0043 


+.0039 
-.0024 


+.0041 
-.0023 


FIRST  TO  THIRD  PHASE. 


2  detached 

+.0081 
-.0030 

+.0024 
-.0035 

+.00275 
-.00826 

3  detached 

k- 


s.'eo 


/^ 
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INTERNAL   STRAINS   IN  5-INCH   R.  F.  GUN   TUBES.  409 

No.  11226  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  25.     Exterior  diameter,  8".  60. 


1 

Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  1 

Inches. 
4.4040 
6.1464 
7.1446 
8.4348 

Inch. 

Inch. 
.0040 
.00415 

Pounds, 

Pounds. 
27,200 
24,200 

1 2 :::::::::::::;:::::::::::::: 

.00325 
.00815 

13.600 
11,200 

J:::::::::::::;::::::::::::::;:::::: 

L 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".00.     Exterior  diameter,  7".3. 


itrii 


Strains. 


Stresses  per  square 
inch. 


Tension. 


Inch. 


.00315 


^sSS!^-     Tension.   I  Co-P^^- 


Inch. 


.0045 


Pounds.       Pounds. 


13,200 


26,200 


RINGS  ALL  DETACHED. 


2detached 

6.15056 
7.14135 

1 

Sdetached 

410  INTERNAL   STRAINS   IN   5-INCH   B.  F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".25.     Exterior  diameter,  8".60. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

1 

Inehu. 
4.4042 
5.1476 
7.1462 
8.4889 

Inches. 
4.4088 
5.1452 
7.1440 
8.4857 

Inehef. 
4.4040 

5.1464 
7.1446 
8.4348 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inchet. 
4.4060 
5.1472 
7.1461 
8.4286 

Inches. 
4.4080 
5.1449    1 
7,1439    ' 
8.4347 

Inches. 
4.4080 

2 .               ...  . 

5.14605 

7.1446 

8.48165 

3 

4  detached 

RINGS   ALL  DETACHED. 


2  detached. 

3  detached. 


5.1510 
7.1425 


5.1501 
7.1402 


5.15065 
7.14185 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

:  ■■  j 

Mean. 

1  detached 

Inch. 

+.00S8 

—.0004 

—.0001 

—.0063 

Inch. 
+.0042 
—.0003 
—.0001    1 

,      —.0010    1 

1 

Inch, 
+.0040 
-.00086 
—.0001 
-.00815 

2  in  slice 

3  In  slice 

4  detached 

2  detached  . 

3  detached  . 


SECOND  TO  THIRD  PHASE. 


.1   +.0088  I   +.0052  I  +.0045 
.;   —.0026  I   —.0087  '  —.00816 

I         i         I 


FIRST  TO  THIRD  PHASE. 

2  detached 

1 
+.0034 
-.0027 

+  .0049 
-.0038 

+.00416 
-.00825 

3  detached 

IE 


7<>,4^e 


m 


^ 
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INTEBNAL   8TBAIN8   IN   5-INCH   R.   F.  GUN   TUBES.  411 

No.  11226  Bj. 
(Second  treatment.) 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  75.     Exterior  diameter,  10".46. 


S4^ 


Rings. 


1.. 

'i:: 

'    4.. 


Present    ' 


Strains. 


Strenes  per  square 
inch. 


'  diameters,  i  |  r-^—-.,,^  '  !  r«««,«»^-_ 

I  ,  Tension.   ,  Compres-     tension.      Compres- 


-|  i  f 

Inchet.  Inch. 

.1        4.9113  I ; 

6.6390  ' 

9.6444  ;        .00416     . 

.'      10.3013  '        .00106     . 


Inch.  Pimnds.    ,    Pounds. 

.0046     1       28,100 

.0089     !       20,700 

I        12,900     

'         3,100    ' 


I 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5.5.     Exterior  diameter,  9".  8. 


Kings. 


1  detached  . 

2 

8 

4  detached  . 


Present 

mean 

I  diameters. 


Inches. 
4.9159 
6.6377 
9.64366 
10.30026 


Strains. 


Tension. 


Indu 


Inch. 


Stresses  per  sqnare 
inch. 


"^dSr-     Tendon. 


Pounds. 


.0062 


10,900 


Compres- 
sion. 


Pounds. 


27,700 


RINGS  ALL  DETACHED. 

2detached 

6.6429 
9.64026 

1 

Sdetacbed 

1 

1 

412  INTERNAL   STRAINS   IN   5-INCH   R.   F.  GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4". 75.     Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


RlngB. 

Dlametera. 

A. 

B. 

Mean. 

1 

/ 

Indtet. 
4.9106 
5.6885 
9.6488 

10.8040 

Inches. 
4.9120 
5.6895 
9.6405 

10.2966 

Inch£9.     ' 
4.9113 

2 

5.6390 

3 

9.6444 

4 

10.3013 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Dlameten. 

A. 

B. 

Mean. 

1  detached 

Inehe$. 
4.9151 
5.6871 
9.6472 

10.8086 

Inches. 
4.9167 
5.6888 
9.6899 

10.2919 

Inehe9. 
4.9159 

2 

5.6877 

3 

9.64355    1 

4  detached 

10. 8002      ' 

RINGS  ALL  DETACHED. 


2  detached 

5.6432 
9.6458 

5.6426 
9.6862 

5.6429 
9.64025 

3  detached 

•  Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

IndL 

+.0045 

-.0014 

-.0011 

+.0046 

Inch. 

+.0047 

-.0012 

-.0006 

-.0087 

Inch. 
+.0046 

2  in  the  slice 

-.0018 

8  In  the  slice 

—.00085    1 

4detached 

-.00106    ' 

SECOND  TO  THIRD  PHASE. 


1    2  detached 

+.0061 
-.0019 

+.0043 
-.0047 

+.0052 
-.0083 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached  . 
8  detached  . 


+.0047 
-.0080 


..+.0081 


+.0089 
-.00415 


\- 


g'e/ 


"^ 


\ Jif»-7 


^ 
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INTERNAL    STRAINS   IN   5-INCH   R.   F.   GUN   TUBES.  413 

No.  11226  Bj. 
(Second  treatment.) 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  INTACT. 

Interior  diameter  of  slice,  4".  27.     Exterior  diameter,  8".  61 


1 

'                    RlngK. 

Preient 

mean 

diameters. 

Stiains. 

Stresses  per  square 
inch. 

Tenrion.      ^So^ 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.43U45 

5.1464 

7.1842 

8.4462 

Inch.      1      Inch. 
1       .00456 

Pounds. 

Pounds. 
30,800 
9,000 

1    2 

.00155 

3 

.00185     

7,800 
900 

,    4 

.00025    ' 



Kings  1  and  4  detached;  ringB  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .00.     Exterior  diameter,  7".3. 


J   I 


strains. 


Rings. 


,    Present    | 

j     mean      ;- 

diameters. 


Stresses  per  square 
inch. 


Tension.  I  ^^SKS!^  i   Tension,  i  ^^JSI^ 


sion, 


sion. 


1  detached  . 

2 

8 

4  detached  . 


Inches.  Inch, 

4.4860  

5.1466  I 

7.18856  .0012 

8.44596  I 


-r 


Inch. 


Pounds.        Pounds. 


^--.1 1 

.00245    I I        14,800 

i         5,000     


•r 


RINGS  ALL  DETACHED. 


2  il^tAfh^                      

6.14795 
7.18255 

1 

1  8  detached 

I 

414  INTERNAL   STRAINS   IN   5-INCH   R.  F.  GUN  TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  27.     Exterior  diameter,  8".  61. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

1  

Inches. 
4.4807 
5.1449 
7.1311 
8.4404 

Inches. 
4.4302 
5.1479 
7.1873 
8.4520 

Inches. 
4.43046 

2 

5. 14&4 
7.1342 
8.4462 

3 

4 

Rings  land  4  detached;  rings  2  and  3  in  the  slice. 


Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches, 
4.4350 
5.1488 
7.1302 
8.4483 

Inches. 
4.4860 
5.1472 
7.1369 
8.4486 

Inches. 

4.4360 

5.1466 

7.18356 

8.44596 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1463 
7.1284 

5.1496 
7.1383 

5.14796 
7.18288 

3  detached 

Muzzle  strains  released. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0043 

-.0011 

-.0009 

+.0079 

Inch. 

+.0048 

-.0007 

-.0004 

-.0084 

Inch. 
+.00455 

2  In  the  slice 

-.0009      1 

3  in  the  slice 

-.00065 

4  detached 

—.00025 

SECOND  TO  THIRD  PHASE. 


2  detached 

1      +.0025    ' 

+.0024 
-.0006 

+.00245 
-.0012 

3  detached 

'      -.0018 

FIRST  TO  THIRD  PHASE. 


2  detached  , 

3  detached  , 


+.0014 
-.0027 


+.0017    I     +.00155 
—.0010    I     -.00185 


c^ 


^-'MH 


ro.^&^j 


\-     ^^ 
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INTERNAL   STRAINS   IN   5-INCH   R.   F.  GUN   TUBES.  415 

No.  11226  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".26.     Exterior  diameter,  10".4r95. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension,      ^om^ 

i 

Tension.      Com^ 

1 

Incha. 
4.44035 
5.4960 
8.7578 
10.27385 

Inch.      .      Inch. 
1        .0043 

Founds. 

Pounds. 
29,000 
18,800 

2 

00345 

1   3 

.00456     

15,600 
8,600 

1    4 

.00295     

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  34.     Exterior  diameter,  8". 9. 


Rings. 

Present 

Strains. 

Stresses  per  square 
inch. 

diameters. 

Tension.     Comp^- 

Tension,    ^^on^^' 

1  detached '. 

Inches. 
4.44465 
5.49495 
8.75685 
10.2709 

Inch.      j      Inch. 

Pounds.    1    Pounds. 

1   2 

.0045 

24,600 

8 ';*.".!.'.*!...*.'..."!!.*.'.*." 

.0041 

14,000 

4detacbed 

L 

RINGS  ALL  DETACHED. 


2detached 

5.49945 
8.75276 

8  detached 

' 

416  UTTEKNAL   STBAIN8   IN   5-INCH   R.   F.  GUN  TUBES. 

Breech  Slice. 

Interior  diameter,  4". 26.     Exterior  diameter,  10".495. 
Original  diameters  of  rings  in  the  slice. 


Ringfl. 

Diameten. 

A. 

B. 

Mean.. 

1 

Inches. 
4.4406 
5.4989 
8.7506 

10.2677 

Inches. 
4.4399 
5.4981 
8.7620 

10.2800 

Inches. 
4.44035     ; 

2 

5.4960 

3 

8.7573 

4 

10.27385     : 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

1 
Mean. 

1  detached 

Inches. 
4.4462 
5.4981 
8.7523 

10.2561 

Inches. 
4.4431 
5.4918 
8.7614 

10.2867 

Inches. 
4.44465 

3 

5.49495 
8.75685 
10.2709 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6012 
8.7465 

5.4977 
8.7570 

5.49945 

8.75fir75 

3  detached 

Breech  strains  released. 


Rings. 

Diameten. 

A. 

-    ! 

Mean. 

Idetached 

Inch. 
+.0054 
-.0008 
-.0008 

-.0126 

Inch.      ' 
+.0032 
-.0013 
-.0006 
+.0067    ' 

Inch. 
+.0O43 

2  In  slice 

-.00105 
-.00045 
-.00295 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2detached 

+.0081 
-.0038 

+.0059 
-.0044 

+.0O45 
-.0041 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0028 
-.0041 

+.0046 
-.0060 

+.00846 
-.00466 

Sdetached 

<^ 


s!^/ 


^-HKZM. 


^JLe 


■^ 
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INTERNAL   STRAINS    IN   5-INCH    R.   F.   GUN   TUBES.  4l7 

No.  11226  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 23.     Exterior  diameter,  8".  61. 


Rings. 

1 

Present 

mean 

dlameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Tnchf». 

4.4293 

6.1492 

7.147% 

8.46266 

Inch. 

Tneh. 
.0039 
.00286 

PmmdB. 

Pounds. 
26,400 
13,700 

2 

3 

13,600 

i :.:::::::::::::::: 

.0043 

15,300 



Kings  1  and  4  detached;  rings  2 
Interior  diameter  of  slice,  5".  00. 


and  3  in  the  slice. 
Exterior  diameter  7".  3. 


Present 

Strains. 

Stresses  per  square 
inch. 

tvUlgS.                                        m«aui 

1  diameters. 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  Idetached 

Inches. 
4.4382 

Inch. 

Inch. 

Pounds. 

Pounds. 

'  2 :::::::::::::::::;:::::: 

6.1480 
7.1471 
8.46696 

.00866 

20,700 

8 

.0024 

10,100 

1  4detMhed '...!!'.".;!!!! 

RINGS  ALL  DETACHED. 


2detached 

6.16166 
7.1447 

1                     1 

sdetached ::.:::::;:::::::::.::::: 
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418  INTERNAL   STRAINS   IN   5-INOH    R.  F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  23.     Exterior  diameter,  8". 61. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1 

Inehet, 
4.4801 
5.1524 
7.1509 
8.4582 

Inehet. 
4.4285 
5.1460 
7.1450 
8.4621 

Inches. 

4.4293 

5.1492 

7.14796 

8.4S265 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

A. 

B. 

Mean. 

1  detached 

Inehet. 
4.4841 
5.1513 
7.1502 
8.4507 

Inehet. 
4.4323 
5.1447 
7.1440 
8.4682 

Inehet. 
4.4SS2 
5.1480 

2 

3 

7.1471 

4  detached 

8.45096 

RINGS  ALL  DETACHED. 


2  detached  ^ 

6.1656 
7.1477 

8. 1476 
7.1417 

5.16166 
7.1447 

3  detached 

Muzzle  stmins  released. 


Rings. 

Diametera. 

A. 

B. 

M«n.     1 

Idetached 

Inch. 

+.0040 

-.0011 

—.0007 

-.0026 

Inch. 

+.0088 

-.0018 

-.0010 

+.0111 

Inch.     1 
+.0089 
-.0012 
-.00065 

+.0043 

2inBlice 

Sinslice 

4detached '    ."[ 

SECOND  TO  THIRD  PHASE. 


2detached 

+.0048 
-.0026 

+  .0028 
--.0028 

+.00655 
-.0024 

3detached ;;"'.* 

FIRST  TO  THIRD  PHASE. 

2detached 

+.0082 
-.0032 

+.0015 
-.0033 

+.002S5 
-.00825 

8  detached !. 

cv 


70jSO 


Y- 
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INIESNAL   STBAIlfS   IN   6-INOH   B.    F.  GUN   TUBES.  419 

No.  11226  B,. 
Second  treatment. 
Bbeeoh  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  76.     Exterior  diameter^  10".  60. 


3^JL 


1 

.                              RiDgK. 

1 

Prnent 

mean 

diametezB. 

Strains. 

Btresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

1 

1 

Iwha. 
4.90065 

5.6447 
9.6406 
10.88605 

Inch. 

Inch. 
.0049 
.00485 

Pounds. 

Pounds. 
30,000 
23,100 

,   2 .     . 

1  3..:;::::::::::;:::::::::::::::::::: 

.0063 
.00226 

10,800 
6,500 

1    4 .     . 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6".  6.     Exterior  diameter,  9". 


Rings. 

Present 

mean 

diameteFB. 

Strains. 

Btresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetscbed ? 

Inches, 
4.90565 

5.6484 
9.6402 
10.8888 

Inch. 

Inch. 

Pounds. 

Pounds. 

.00665 

80,000 

% !"!:i;iii::;;:!:!:::;;::::; 

.0027 

8,400 

Idetached 

1 

RINOS  ALL  DBTACHED. 


2detacfaed 

5.64905 
9.6875 

Sdetacbed 

420  INTERNAL   STRAINS    IN   5-INCH   R.   F.  GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4".  75.     Exterior  diameter,  10". 60. 
Original  diameter  of  rings  in  the  slice. 


Rings. 

Diameten. 

.1 

A. 

B. 

Mean. 

1 

Intha. 
4.8992 
5.64S4 
9.6440 

10.8856 

Ineha. 
4.9021 
6.6460 
9.6876 

10.8866 

4.90065 

2 

6.6447 

3 

9.6408 
10.88605 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Ring*. 


1  detached. 
2 


4  detached. 


Diameters. 


Inchu. 
4.9044 

6.6420 
9.6482 
10.8800 


/fidbei. 
4.9067 
6.6448 
9.6872 

10.8816 


RINGS  ALL  DETACHED. 


Breech  strains  released. 


Mean. 


4.90566 

6.6484 
9.6402 
10.8388 


2  detached 

6.6486 
9.6490 

6.6496 
9.6820 

5.64805 
9.6875 

3  detached 

Rings. 

Dlameteni. 

Mean. 

A. 

B. 

1  detached 

+.0062 
-.0014 
-.0008 
+.0006 

Ac*. 

+.0046 

-.0012 

-.0004 

-.0060 

-.0018 

2  in  dice 

Sinslice 

4  detached 

SECOND  TO  THIRD  PHASE. 

2detached 

+.0066 
—.0002 

+.0048 
-.0062 

-.0027 

8  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0061 
-.0010 

i:!Sg 

+.00485 
I.008S 

3detached 

c^ 


s.ez. 


a.   H 


X^ 


\(—.  ^X.^ 
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INTERNAL   8TBAIN8   IN   5-INCH    R.   F.   GUN  TUBES.  421 

No.  11226  B,. 
(Second  treatment.) 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 24.     Exterior  diameter,  8". 62. 


^—^-r- 

4» 

'g 

1  1 

1  1 
1  1 

1 
1 
1 

Rings. 

1 

1 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehea. 

4.S975 

5.14606 

7.1904 

8.40966 

IndL 

Inch. 

.00416 

.0006 

Pounds. 

P&undt 

28.aoo 

8,400 

2 

,   S 

.0017 
.0006 

7,100 
2,100 

1 4 :::::::::::::::::::::;;:::::: 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6  ".00,     Exterior  diameter,  7  ".3. 


J    i 


RingH. 

1 

1 

• 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
in<;h. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1   Idetached 

Inches. 

4.40166 

5.14486 

7.1296 

8.46896 

Inch, 

Inch. 

Pounds. 

Pounds. 

2 

.0018 

7,600 

8 

.0011 

4.600 

4detached 

1 

RINGS  ALL  DETACHED 

• 

^detached 

5.14666 

7.1287 

Sdatached 

422  INTERNAL    STRAINS    IN    6-INCH    B.   F.   GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".24.     Exterior  diameter,  8".62. 
Original  diameters  of  rings  in  the  slice. 


RingB. 

DiAineten. 

A. 

•     B. 

MeaiL 

1 

Inches. 
4.8982 
5.1^ 
7.1818 
8.4760 

Inches. 
4.4018 
5.1474 
7.1295 
8.4641 

Inches. 
4.9975 

2 : 

6.14605 

s:::::::::::::::::::::::::::::.:!. ..:::.:!.: 

7.1304 

4,                                              

8.46965 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3974 
6.1421 
7.1310 
8.4685 

Inches. 
4.4069 
5.1466 
7.1286 
8.4694 

Inches. 
4.40165    1 

2 

5.14436 

8 

7.1298 

4detached 

8.46896 

RINGS  ALL  DETACHED. 


2  detached., 
8  detached. 


5.1488 
7.1297 


5.1475 
7.1277 


6.14665 
7.1287 


Muzzle  strains  released. 


RlngB. 

Diametera. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0042 

—.0006 

-.0008 
-.0066 

Inch. 
+.0041 
-.0006 
-.0009 

+.0058 

inck.      ! 

+.00115    1 

0007 

2in8lice 

8  in  slice 

0006 

4detached 

0006 

SECOND  TO  TmRD  PHASE. 


2  detached 

+.0017 
-.0018 

+.0009 
-.0009 

+.0013 
-.0011 

8detached 

FIRST  TO  THIRD  PHASE. 


+.0011 
-.0016 

+.0001 
-.0018 

+.0006 

-.0017 

8  detached 

. 

_      TsaV^ 

1 

1 

II 

11 

ig              BHr^ 

It—      ^'7^ 

— ? 
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IKTEBNAL    STRAINS    IN    5-INCH   B.   F.   GUN   TUBES.  423 

No.  11249  Bi. 
Bbeeoh  Suge. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".75.     Exterior  diameter,  10". 47. 


3LjL 


Rings. 

Praaent 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Ineha. 
4.90545 
5.65095 
9.64905 
10.2838 

Inch. 

Inch. 
.0056 
.0019 

Pounds. 

Pwinda. 
34,200 
10,100 

2 

3 

.0038 
.00415 

16,366 
12,200 

\ 

1     

Rings  1  and  4  detached;  nn^s  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 60.     Exterior  diameter,  9". 80. 


Present 

strains. 

Stresses  per  square 
inch. 

diameters. 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1   Uetached 

Inches. 
4.91105 
5.64945 
9.64195 
10.22965 

Inch. 

Inch. 

Pomds. 

Pounds. 

■  2 

.0034 

18,100 

3 

.0022 

6,800 

'  4det«ched 

I 

RINGS  ALL  DETACHED. 


1  2(letached 

5.65285 
9.63975 

Sdetacbed 

424  INTERNAL   STRAINS   IN   5-INCH   R.   F.   GON   TURKS. 

Breech  Slice. 

Interior  diameter,  4". 76.     Exterior  diameter,  10".47. 
Original  diameters  of  rings  in  the  slice* 


Rings. 

Dlameten. 

1 

A. 

B. 

1 

Inches. 
4.9066 

5.6688 
9.6480 
10.2409 

4.9068 
5.6481 
9.64S1 
10.2267 

4-S8S5 

2 

5.66096 

8 

9.64806   1 

4 

10.28S8     ' 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Dlameten. 

A. 

B. 

Mean.    ^ 

1  detached 

Inches. 
4.9114 
5.6625 
9.6420 

10.2416 

Inches. 
4.9107 
5.6464 
9.6419 

10.2177 

Inches. 
4.91105 

2 

5.64945 
9.64196 
10.22966 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.6651 
9.6104 

6.6606 
9.6891 

6.66286    1 

9.69076 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

-.0011 
^.00416 

1  detached 

Inch. 

+.0068 

-.0018 

-.0010 

+.0007 

Inch. 

+.0054 

-.0017 

-.0012 

-.0090 

2  in  slice 

8  In  slice 

4detached '.'.'.'.'.'.'.'.'..'.'.'. 

SECOND  TO  THIRD  PHASE. 


2detached 

+.0026 
-.0016 

+.0042 
-.0028 

+.0084 

8  detached 

i;0022 

FIBST  TO  THIRD  PHASE. 


2  detached 

+.0018 
-.0026 

+.0025 
-.0040 

+.0019 

3  detached 

-.0068 

C^ 


S!7?L- 


T~I¥ 


gg    a  rr-/^ 
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INTERNAL   8TBAIN8   IN   5-INCH   R.   P.   GUN    TUBES.  425 

No.  11249  B,. 
Muzzus  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

iDterior  diameter  of  slice,  4". 22.     Exterior  diameter,  8". 72. 


BlngB. 

Preeent 

mean 

diameten. 

StralnB. 

StreBMB  per  square 
Inch. 

Tension. 

Comprei)- 
slon. 

Tension. 

Oompres- 
sion. 

1 

Inches. 
4.37666 
5.14606 
7.1547 
8.6607 

Inch, 

Inch. 
.0068 
.00015 

Pounds. 

Pounds. 

26,000 

900 

2 

,  3 

.00125 
.00175 

5,200 
6,100 

!  4.::::::::::::;::::.::::.!!..:.!!.!. 

1 

Rings  1  and  4  detached;  rings 
Interior  diameter  of  slice,  5  .( 


2  and  3  in  the  slice. 
00.     Exterior  diameter,  7".  3. 


I   I 


Blngs. 

Prasent 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Indies. 
4.88046 
6.1440 
7.1689 
8.54886 

Inch. 

Inch. 

Pounds. 

Pounds. 

1  2  ^■"^'^ 

.0012 

7,000 

8 

.00046 

.1900 

44etaGhed 

RINGS  ALL  DBTAGHSD. 


2detached 

5.1462 
7.16846 

2d«tacli«4 

426  INTERNAL   STRAINS    IN   5-INCH   B.   F.  GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4". 22.     Exterior  diameter,  8".72. 
Original  diameters  of  rings  in  the  slice. 


BJngs. 

1 
Diuneten. 

A. 

B. 

Meftn. 

1 

Inehei. 
4.8760 
6.1409 
7.1648 
8.6488 

Inehe$. 
4.8788 
6.1482 
7.1546 
&6681 

Jnche$. 

4.87665   , 

2 

6.14605 

2 

7.1547 

4 

8.5607 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Ringn. 

A. 

DiameterK. 

1 

B. 

1 

Mean. 

1  detached 

Inche$. 
4.8789 
6.1469 
7.1642 
8.6425 

Inches. 
4.8820 

5.1421  ; 

7.1536 
8.5554 

1 

Ineket. 
4.8801d   i 

2 

5.1440     ' 

3 

7.1689 

4detiich<Ml 

8.54895 

RINGS  ALL  DETACHED. 


2  detached 

5.1465 
7.1540 

5.1489 
7.1529 

5.14ft2     I 

3  detached 

7.15845   ; 

1 

Muzzle  strains  released. 


Ringiu 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inch. 

+.0089 

-.0010 

-.0006 

-.0068 

Inch. 
+.0087 
-.0011 
-.0010 
+.0028 

+.0088 
1.00105 
-.0008 

-.00175 

21iiiilice 

Sinslice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0006 
-.0002 


+.0018 
-.0007 


+.0012 
-.00045 


FIRST  TO  THIRD  PHASE. 


2  detached 

-.0004 
-.0008 

+.0007 
-.0017 

+.00016 

8  detached 

1.00125 

OS 


70'A^7' 


\ J:A,7^ 


'^ 


14 
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INTERNAL   STRAINS   IN   5-INCH    R.   P.   GUN   TUBES.  427 

No.  11249  Bj. 
Second  treatment. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 76.     Exterior  diameter,  10".47. 


^^-i 


Bings. 


Strains. 


Preflent 

mean 

diameteni. 


Indtei, 
4.90665 

6.6607 
9.6618 
10.26i4 


Tension. 


Inch, 


.OOM 
.00276 


Compres- 
sion. 


BtremoB  per  square 
inch. 


JncA. 

.00676 

.00816 


Tension. 

Compres- 
Bion. 

Pounds. 

Pounds. 
36,200 

16,700 

i6,666 

8,000 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6".  60.     Exterior  diameter,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Oomprea- 
sion. 

1  detached 

Incha. 
4.9116 
5.65895 
9.6602 
10.26165 

Inch. 

Inch. 

Pounds, 

Pounds. 

2 , 

.0049 

26,000 

8 

.0028 

7,100 

4deteched 

RINGS  ALL  DBTACHED. 


2df!taoh4*d 

6.66885 

9.6579 

Sdetached 

428        intbbkal  strains  in  6-inch  r.  f.  gun  tubes. 

Breeoh  Slice. 

Interior  diameter,  4". 76.     Exterior  diameter,  10". 47. 
Original  diameters  of  rings  in  the  slice. 


RingR. 

1 
Dlameten. 

A. 

4.9066 

6.6682 
9.6621 
10.2628 

B. 

Mean. 

1 

Tnckea. 
4.9002 
6.6662 
9.6606 

10.2060 

XllCMi. 

4.90666 

2 

6.6607 
9.6813 
10.2644 

3 

4.. 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


lUngfi. 

Diameten. 

A. 

India. 
4.9109 
6.6611 
9.6610 

10.2970 

B. 

Inehea. 
4.9123 
6.6668 
9.6691 

10.2568 

Mean. 

1  detached 

Indta. 
4.9116     • 

2 

6.66886   I 

8 

9.6602 

4  detached 

10.26166 

1 

RINGS  ALL  DETACHED. 


2  detached 

6.6667 
9.6662 

5.6610 
9.6676 

6.66886 

8  detached 

9.6679 

Breech  strains  released. 


Rings. 

DiameteiB. 

A. 

B. 

--^.1 

1  detached 

Iwh, 

+.0064 

-.0021 

-.OOU 

+.0012 

IndL 

+.0061 

-.0014 

-.OOU 

-.0097 

IndL 

+.00675   1 

2  in  slice 

-.00178 

8  in  slice 

-.0011     ! 

4  detached 

-.«m| 

SECOND  TO  THIRD  PHASE. 


flAfftn^h^ 

+.0066 

-.0028 

+.0042 
-.0016 

+.0049 

-.0028 

FIRST  TO  THIRD  PHASE. 


2detached 

+.0086 
-.0089 

+.0088 
-.0029 

+.00816 

Sdetached 

I.oow 

_         -^ 

c27 


\ S'.7*^ 


C 


I 


|<^     ^'Z3 


-\ 


11'-^' 
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IITTERNAL   STRAINS    IN   5-INCH    R.   F.   OITN   TUBES.  429 

No.  11249  Bj. 
Second  treatment. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  23.     Exterior  diameter,  8". 76. 


1 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Rings. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehta. 

4.3964 

6.1600 

7.16796 

8.6659 

Inch, 

Inch. 
.0048 
.00166 

Pounds. 

Poundt. 
9,000 

2 

3 

.00206 

8,600  ' 

4 

.0014 

4,900 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .     Exterior  diameter,  7".  3. 


i  I 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 
Pounds. 

Compres- 
sion. 

Idetached 

Indux. 

4.4012 

6.15906 

7.1678 

8.5678 

Inch, 

Inch. 

Pounds. 

2 

.0026 

14,500 

S 

.0014 

5,900 

idetached 

1 

RINGS  ALL  DETACHED. 


2detaehed 

5.16156 
7.1669 

Sdetached 

430  INTBKNAL   8TBAINS   IN   5-INCH   B.  F,  GUN   TUBES. 

Muzzle  Suge. 

Interior  diameter,  4".  23.     Exterior  diameter,  8".  76. 
Original  diameters  of  rings  in  the  slice. 


RingL 

DUuneten. 

A. 

B. 

«^ 

1 

Inehei. 
4.8024 
5.1606 
7.1708 
8.6640 

Inehea. 
4.4004 
5.1604 
7.1666 
8.6678 

Inehe*. 
4.8964 

2 

5.1600 

3 

7.16795 

4 

8.6659 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

DUmeten. 

A. 

B. 

Mean. 

1  detached .... 

Inehea, 
4.8972 
5.1607 
7.1606 
8.6664 

Inches, 
4.4062 

5.1584 
7.1660 
8.6682 

1 
Inehea.    i 
4.4012 

2 

5.16006 
7.1673 
8.6678 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1614 
7.1690 

5.1617 
7.1628 

5.16166 
7.1669 

3  detached 

Muzzle  strains  released. 


Rlngi. 

Diameters. 

A. 

B, 

Mean. 

1  detached 

Inchet. 
+.00« 
-.0009 
-.0007 
+.0084 

Inehea. 
+.0048 
-.0010 
-.0006 

+.0004 

Inehea, 

-.00096 
-.00066 

+.0014 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0017 
-.0006 

+.0068 
.0022 

+.0025 
-.0014 

Odetachea 

2  detached  . 
8  detached  . 


FIRST  TO  THIRD  PHASE. 


+.0008 
-.0018 


+.0028 
—.0088 


+.00186 
1.00006 


] 


n g 


ra^t&n^ 


"t 


Afc'7^ 


^ 


m^ 
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INT£fiNAL  STBAIUS  IK  5-mOH   B.  F.  GUN  TUBES.  481 

No.  11249  B,. 
Bbeegh  Suoe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUCE   INTACT. 

Interior  diameter  of  slice,  4".  74.     Elxterior  diameter,  10". 496. 


9^JL 


RlngB. 

Prasent 

mean 

diameten. 

StninB. 

StresBes  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1, 

India. 
4.8973 
5.6368 
9.6468 

10.82U 

Inch. 

IndL 

.00535 

.00265 

PoundM. 

Povmdi. 
82,800 
14,100 

2 

I 

.00196 
.0010 

6,i66 
2,900 

1    i 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50.     Exterior  diameter,  9".80. 


s  ± 


Kings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

IndiM. 
4.90265 
5.63535 
9.6459 
10.8201 

/ncA. 

IndL 

Towidt, 

Pound*. 

.0041 

21,880 

3 

.00105 

8.800 

4detached '.'..'.'.'... 

RINGS  ALL  DETACHED. 


^detached 

5.68945 
9.64485 

3detached 

432        DnuoiAL  8TKADra  nr  ^dich  b.  f.  euv  tubeb. 


Inierkv  dkmeCer.  4''.  74.     Exterior  dkmeter.  K/'.M5. 
Original  dkmeCer  of  rings  in  the  idioe. 


] 

JMteL 

2 

SOW 

3 

t.M77 

4 

M-un 

A.mm  4.97B 


Bii^  1  and  4  detached;  rings  2  and  3  in  the  slice. 


ji 

4 


4.1 
Hi 


t.M4i 


4.9 
9.< 


ROeos  AIX  DETACHED. 


[7. 


24ecaehed.. 
SdeUehetL. 


S.C4U 
9.MU 


&Ci74 
f.«44S 


Breech  ntralns  released. 


Idcttchei. 

2in8lke. 
Stnslioe. 

4r 


Imek. 

+.0068 
-.0015 


.,      +J 


-.0014         -.{ 


SRX>ia>  TX)  THOU)  PHA8K. 

f  4f4*fhf4    , 

iSS 

+.0042 

+.0M1 

HilHArbf^ 

.«n»  1 

FIBCT  TO  THTRD  PHA8K. 

2dctaelied 

1:S 

i:Sg 

i:Sffi 

ffilfterlifil      ...     . 

c^ 


V- 


O 


SSyU> 


HH 


I'^* 


1^ —  At:ie^  — ^ 
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INTEBNAL   8TBAIK8   IK   6-INCH   R.   F.  GUN   TUBES.  438 

No.  11249  B3. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTAOT. 

Interior  diameter  of  slice,  4". 236.     Exterior  diameter,  8".  820. 


/^ 


Rings. 

Present 

mean 

dlametexa. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Oompres- 
don. 

Tension. 

Compres- 
sion. 

1 

Inehe9. 

4.89665 

5.1548 

7.1558 

8.64175 

/neft. 

Inch. 

.00415 

.00095 

PtmndB, 

PmmdB. 

•28,300 

5,500 

2 

8 

.00115 
.00165 

4,800 
5,700 

4 



Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5^.00.     Exterior  diameter,  7".  3. 


Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Ifkdiet. 

5.1586 

7.15555 

8.6401 

Inch, 

Inch, 

Pound*. 

PwindM. 

2 

.00165 

9,600 

8 

.0009 


8,700 

4detached 

RINGS  ALL  DETACHED. 


2detached 

5.15625 
7.15465 

Sdetached 

H.  Doc.  300 ^28 


434  INTERNAL   STRAINS   IN   5-INOH   B.  F.   GUN   TUBES. 

MususLE  Slioe. 

Interior  diameter,  4".  236.     Exterior  diameter,  8".  820. 
Original  diameters  of  rings  in  the  slice. 


RingB. 

DiAmetexB. 

A. 

B. 

Mean. 

1 

Inches. 
4.3961 
6.1517 
7.1575 
8.6447 

Inches. 
4.3970 
6.1669 
7.1541 
8.6388 

Jfidka. 
4.89666 

6.1643 
7.1668 
8.64176 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4000 
5.1610 
7.1574 
8.6406 

Inches. 
4.4014 
6.1562 
7.1687 
8.6897 

Inches. 

4.4007 

5.1596 

7.15655 

8.6401 

2 

3 

4detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.1620 
7.1666 


5.1586 
7.1628 


5.16625 
7.15466 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0069 

-.0007 

—.0001 

-.0042 

Inch. 

+.0044 

-.0007 

-.0004 

+.0009 

Inch. 

+.00416 
-.0007 
-.00026 
-.00166 

2insUce 

3  in  slice 

4detfu:hed 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0010 
-.0009 

+.0028 
-.0009 

+.00166 
—.0009 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0008 
-.0010 

+.0016 
-.0013 

+.00096 
-.00116 

3  detached 
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INTEBNAL   8TBALNS   IN   6-INCH    R.   F.   GUN   TUBES.  435 

No.  11272,  B^. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".  76.     Exterior  diameter,  10". 485. 


I' 


RlngH. 

Freaent 
mean 

Stnlxu. 

StreoKB  per  Bqnare 
inch. 

Tenrion. 

Compree- 
sioii. 

Tension. 

CompreB- 

1 

Indi£8. 
4.92005 
5.68885 

Inch. 

Inch, 

.00525 

.0022 

JPmmdB, 

Founda 
82,000 
11,700 

2 

8 

0.6867 

.0022 
.0029 

6,800 
8,400 

4 10.2990 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6  .50.     Exterior  diameter,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  squaze 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

xdetached 

Inches. 
4.9258 
5.6871 
9.68605 
10.2961 

Inch, 

Inch, 

Pounds. 

Pounds. 

2 

.00345 

18,400 

8 

.00165 

4,800 

4detached 

RINGS  ALL  DETACHED. 


2detached.                   

5.64055 
9.6885 

8  detached 

482  INTEBNAL   8TBAINS   IN  5-INCH   B.  F.  OUN  TUBES. 

Bbeegh  Suge. 

Interior  diameter,  4". 74.     Ebrterior  diameter,  10".496. 
Original  diameter  of  rings  in  the  slice. 


RingH. 

Dlameten. 

A. 

B. 

MMn. 

1 

Inehea. 
4.8996 
6.6390 
9.6477 

10.8177 

JndbM. 
4.8960 
6.6846 
9.6450 

10.3245 

Ineha. 
4.8973 

5.6868 
9.6MB 
10.8ZU 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Incha. 
4.9054 

5.6876 
0.6469 
10.8246 

Inches. 
4.8999 
5.6332 
9.6449 

10.3156 

Inches, 
4.90265 
5.68636 
0.6460 
10.3201 

2 

8 

4 detached. *.  ...  ...^    .. 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.6416 
9.6461 


5.6874 
9.6446 


5.68045 
9.64486 


Breech  strains  released. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0058 
-.0015 
-.0006 

+.0069 

Inch, 

+.0049 

-.0014 

-.0010 

-.0089 

Inch. 
+.00585 

-.00146 
-.0009 

-.0010 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0040         +.0042 
-.0018         -.0008 

+.0041 
-.00106 

8  detached 

FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached.. 


+.0025 
-.0026 


+.0028 
-.0018 


+.1 
-.00196 


t^-  z:Tzxii^  ^It^  Cbzi.^Z'  J[^ik&&, 


c^ 


SSyU? 
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1^ MX^^ 


^ 
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nrrsBNAL  stbains  in  6-inch  r.  f.  gun  tubes.         433 
No.  11249  B,. 
Muzzle  Sooe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".236.     Exterior  diameter,  8".820. 


lJ. 


Preient 

mean 

diameten. 

Strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

I 

JyicAm. 

4.89666 

6.1648 

7.1668 

8.64176 

JncA. 

.00415 
.00096 

PowndM. 

Pwaid». 
28,300 
6,500 

1 

3 

.00116 
.00166 

4,800 
6,700 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6".0O.     Exterior  diameter,  7".3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

IdeUched        

Iwihet, 

4.4007 

6.1686 

7.16666 

8.6401 

Inch. 

/ncft. 

Pwmd». 

Pwmdi. 

.00166 

9,600 

3....                    

.0009 

8,700 

4detached                                 ..  . 

1 

RINGS  ALL  DETACHED. 


2  detached 

6.16626 
7.16466 

'detached                       
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434  INTERNAL    STRAINS   IN   5-INCH   R.   F.  GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4". 236.     Exterior  diameter,  8".820. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

DUmeten. 

A. 

B. 

Mean. 

1 

India. 
4.8961 
5.1517 
7.1575 
8.6447 

India. 
4.8970 
5.1560 
7.1541 
8.6888 

InehtB. 

4.89665 

5.1543 

7.1668 

8.64175 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

1 

1  detached -. 

India. 
4.4000 
5.1510 
7.1574 
8.6406 

India. 
4.4014 
5.1562 
7.1587 
8.6897 

Ineka. 
4.4007 

2 

5.15S6 
7.15G65 
8.6tfl 

8 

4detached 

RINGS  ALL  DETACHED. 


2detached 

5.1520 
7.1565 

5.1565 
7.1628 

5.16605 
7.15465 

8  detached 

Muzzle  strains  released. 


SECOND  TO  THIRD  PHASE. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

IndL 

+.0089 

—.0007 

—.0001 

-.0042 

Indi. 
+.0044 
-.0007 
-.0004 

+.0009 

Inch.     1 

4-.  00415   1 

21nBlice 

—  0007 

8  in  slice 

*^  0002^ 

4deti.ched 

—.00166 

2detached 

+.0010 
-.0009 

+.0028 
-.0009 

+.00166 

3  detached 

-.0009 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0008 
-.0010 

+.0016 
-.0018 

+.00096 
-.00115 

3  detached 

'B.'DqcAq.CL.,.^  1 


IKTESNAL   8TBAINS   IN   5-INCH   R.   F.   GUN   TUBES.  435 

No.  11272,  Bj. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUCE   INTACT. 

Interior  diameter  of  slice,  4".76.     Exterior  diameter,  l(y'.485. 


^_— ^ 

rr-TT ' 

— Ill 

rm 

II! 

Rings. 

Fresent 

mean 

dlameten. 

Strains. 

inch. 

Tension. 

Compree- 

Tension. 

Comproft- 
sion. 

1 

Inches, 
4.92005 
5.68885 

IndL 

IncK 

.00625 

.0022 

Paunda. 

Pounds 
82,000 
11,700 

2 

8 

9.6857 
10.2990 

.0022 
.0029 

6,800 
8,400 

4 

1 

Rmgs  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5  .60.     Exterior  diameter,  9".8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

ideuushed 

Inches. 
4.9258 
5.6871 
9.68605 
10.2961 

Inch. 

Inch. 

Pounds. 

Pounds. 

.00345 

18,400 

S 

.00165 

4,800 

\  idetached 

RINGS  ALL  DETACHED. 


2«ifftaclM¥' 

5.64065 
9.6885 

Sdetadned 

436  INTEBNAL   STRAINS   IK   5-mOH   B.  F.  OT7K   TUBBS. 

Bbeegh  Slioe. 

Interior  diameter,  4".  76.     Exterior  diameter,  Icy'.iSS. 
Original  diameters  of  rings  in  the  slice. 


HingH. 

Dlameten. 

A. 

B. 

Mean. 

1 

India. 
4.9287 
5.6407 
9.6880 

10.8065 

Inches, 
4.9164 
6.6800 
9.6884 

10.2945 

4.92005 

2 

6.68885 

9.6857 

8 

4 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 


Blnga. 

Dlameten. 

A. 

B. 

"-"• ! 

1  detached 

4.9291 
5.6886 
9.6876 
10.2960 

IncheB. 
4.9216 
5.6847 
9.6826 

ia2982 

Inehn. 
4.9258 
5.6871 
9.68505 
10.2961 

2 

8 

4detached 

RINQS  ALL  DETACHED. 


2  detached 

5.6424 
9.6870 

5.6887 
9.6800 

5.64055 

8detached ;. 

9.6886 

Breech  strains  released. 


Ringa. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0054 
-.0012 
-.0006 

-.0076 

+.0061 
-.0018 
-.0008 

+.0017 

IndL 
+.0062^ 
-.00125 
-.00065 

-.0029 

2  In  slice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0029 
-.0005 

+.0040 
-.0026 

+.00645 
-.00155 

8  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0077 
-.0010 

+.0QZ7 
-.0084 

+.0022 
~'.0Q22 

8  detached 

c^ 


1^ S^*5S^ 


■^ 


Hi   a  K-^ 


1^  ^54:2.7^ 
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INT£HNAL  STRAINS   IK   5-INOH   B.  F.  GUN   TUBES.  437 

No.  11272  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTAOr. 

Interior  diameter  of  slice,  4".  276.     Exterior  diameter,  8".  686. 


iJL 


Riiigii. 

Present 

mean 

diuneten. 

Stminn. 

Stresses  per  square 
inch. 

Tendon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

India, 

4.42795 

5.1464 

7.1450 

8.4044 

Inch. 

Inch. 
.00325 
.0014 

Poundi. 

PoundB. 
22,000 
8,200 

2 ...                    .     ... 

1    3 

.0010 
.0017 

4,100 
6,100 

1 4 :::::     :     :::::::::;:: 

Rings  1  and  4  detached;  rin^  2  and  8  in  the  slice. 
Interior  diameter  of  slice,  6  .00. 


Exterior  diameter,  7".  3. 


I    I 


Bings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

l«ietached 

Inches. 
4.4812 
6.14M 
7.1444 
8.4027 

Inch, 

Inch. 

PoundM. 

Antfute. 

2.^_ 

.0024 

14,000 

8 

.0004 

1,700 

*<Sitach©d"I.*.'. .'.!.;!.*!!.".*!!.*!!!! 

BINQS  ALL  DETACHED. 

2detached 

6.1478 
7.1440 

3deS^ :::::::::::::::::::::::: 

438        intebnal  strains  in  5-ikoh  r.  f.  gun  tubes. 

Muzzle  Slice. 

Interior  diameter,  4".  276.     Exterior  diameter,  8".  686. 
Original  diameters  of  rings  in  the  slice. 


Blnga. 

Diuneten. 

A. 

B. 

e«i.     . 

1 

Jndkef. 
4.4260 
6.1466 
7.1468 
8.4067 

Inehet. 
4.4809 
6.1473 
7.1478 
8.4001 

Inchet. 

4.42795 

6.1464 

7.1460 

8.4044 

2 

3 

4 

Rings  1  and  4  detached.     Rings  2  and  8  in  the  slice. 


RINGS  ALL  DETACHED. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

Inehe$. 
4.4284 
6.1446 
7.1460 
8.4029 

Inchei. 
4.4840 
6.1462 
7.1429 
8.4026 

/nefta. 
4.4S12 
6.1454 
7.1444 
8.4027 

2 

8 

4  detached 

2  detached 

6.1470 
7.1468 

6.1486 
7.1417 

6.1478 
7.1440 

8  detached 

Muzzle  strains  released. 


Rings. 

A. 

B. 

Mean. 

1  detached 

Inch. 
-)-.0034 
-.0009 
-.0004 

-.0068 

IndL 
+.0081 
—.0011 
-.0006 

-)-.ooa4 

JndL 
-)-.O0826 
-.0010 
-.0006 

-.0017 

2  in  slice 

Sinhlice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0024 
+.0004 

+.0024 
-.0012 

+.0024 
-.0004 

8  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0016 
.0000 

+.0018 
—.0020 

+.0014 
-.0010 

8  detached 

—        r<?'Ai^ 


Y—    4^:7^ 


Wc^ 
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.     INTEBNAL   8TBAIKS   IN   5-INCH   B.  F.   GUN  TUBES.  439 

No.  11272  R. 
Bbeegh  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

sliced  mTAcrr. 
Interior  diameter  of  slice,  4''.74.     Exterior  diameter,  10".46. 


JL-1 


RtngB. 

Preaent 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

■    1 

Inches. 
4.90225 
5.65205 
9.6368 
10.29675 

Inch, 

Inch, 
.0043 
.00276 

Poundi. 

Poundi. 
26,300 
14,000 

2 

3 

.0082 
.0010 

10,000 
2,900 

4 

Rings  1  and  4  detached;  rin^s  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  6.6.     Exterior  diameter,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
4.90665 
5.6609 
9.68605 
10.29576 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0089 

20,700 

3 

.00245 

7,600 

4detached 

RINGS  ALL  DETACHED. 


2detached 

5.6548 
9.6386 

Sdetached 

440  INTERNAL   STRAINS    IN   5-INOH   R.  F.  GUN  TUBES. 

Bbeegh  Suce. 

Interior  diameter,  4".74.     Exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


RingB. 

Diametera. 

A. 

B. 

Umn. 

1 

Inches. 
4.9025 
5.6517 
9.6879 

10.2996 

4f902b 
5.6524 
9.6857 
10.2999 

Jnehe». 
4.90225 
&.65205 
9.6868 

10.29675 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diometen. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9075 
5.6606 
9.6S71 

10.2880 

Inches. 
4.9056 

5.6510 
9.6860 
10.8065 

Indus. 
4.90655 

2 

5.6609 
9  68605 
10.29575 

- 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6551 
9.6880 

5.6545 
9.6822 

.5.6548 
9.6396 

3  detached 

Breech  strains  released. 


Rings. 

Diometen. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0060 

-.0009 

-.0006 

-.0106 

Inch. 

+.0066 

-.0014 

-.0007 

+.0066 

IndL 
+.0043 
-.00115 
—.00076 
-.0010 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0048 
-.0021 

+.0085 
-.0028 

+.0089 
-.00945 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0084 
-.0029 

+.0021 
-.0065 

+.00275 
-.0082 

3  detached 

S'^*57 


Y ^&^ 


X^ 


ll-y^ 


^ 
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LNTEBNAL  STBAINS   IN   5-IKCH   B.  F.  OUK  TUBES.  441 

No.  11272  Bu 

Muzzle  Slice. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  32.     Exterior  diameter,  8".  57. 


1 
1 

1                          Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

TnCnCtt 

8.4642 

5.14856 

7.1485 

8.4189 

Indi, 

TfUA, 
.00426 
.0017 

PowiuU. 

Poundi. 
16,100 
9,900 

,    2 

1    s 

.00216 
.00256 

9,000 
9,100 

4 

1 

Kngs  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".00.     Exterior  diameter,  7".3. 


L  i. 


rem 


Kings. 

Present 

mean 

diameters. 

Strains. 

StreoMS  per  squAre 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

IdeCached 

India. 
4.46846 
5.1480 
7.1480 
8.41186 

IlMh, 

Indi. 

PmtmdB. 

Pwmda. 

2 

.00226 

13,100 

1    8 

.00165 

6,900 

RINGS  ALL  DETACHED. 


1    2detached 

5.15026 
7.14685 

SdeCached 

1 

442  INTEBNAL  8TBAIN8  IN  5-IKCH   R.  F.  OUN  TUBES. 

Muzzle  Slige. 

Interior  diameter,  4".32.     Exterior  diameter,  8".67. 
Original  diameters  of  rings  in  the  slice. 


RingB. 

Diameten. 

A. 

B. 

Mesn. 

1 

Inche$, 
4.4646 
5.1501 
7.1515 
8.4185 

Inehet. 
4.4638 
5.1470 
7.1466 
8.4098 

4.4642 
5.14855 
7.1485 
8.4139 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RingB. 

Diameten. 

A. 

B. 

Meui. 

1  detached 

InOtet. 
4.4691 
5.1494 
7.1606 
&4225 

India, 
4.4678 
5.1466 
7.1454 
&4O02 

Inches. 

4.46845 

2 

5.1480 
7.1480 
S.  41135 

3 

4detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.1514 
7.1497 


5.1491 
7.14S0 


5.16025 
7.14635 


Muzzle  strains  released. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inch, 

+.0045 

—.0007 

-.0009 

+.0040 

Inch, 
+.0040 
-.0004 

-.0001 
-.0091 

Inch, 
+.00425 
—.00065 
-.0006 

-,00266 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0020 
-.0009 

+.0025 
-.0024 

+.00225 

8  detached 

I:00165 

-1 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0013 
-.0018 

+.00L1 
-.0024 

+.0017 

3  detached 

-.00216 

ro.^o 


-H 


1?^ 


|t— *  ^z^ 
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INTERNAL  8TBAINS  IN  5-INCH  R.  F.  GUN  TUBES.  443 

No.  11272  B,. 

Breech  slice,  annealed  at  temperature  of  1,000^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLIGE  INTACT. 

Interior  diameter  of  slice,  4".  72.     Exterior  diameter,  10".40. 


I 

Rings. 

Present 

mean 

diameten. 

Stiains. 

Stresses  per  sqoare 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.8812 
5.65005 
9.6870 
10.2468 

Inch. 

Inch. 
.0009 
.0010 

Pounds. 

Pounds. 
5.500 
5.800 

2 

8 

.00025 

800 

4 

.00075 

2.200 

Rin^  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  50.     Exterior  diameter,  9".  8. 


s  ± 


Bings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
4.8821 
5.6509 
9.6369 
10.24755 

Inch, 

Inch, 

Pounds. 

Pounds. 

.00105 

5,600 

8 

4detachied 

.00015 

500 

^ 

RINQS  ALL  DETACHED. 


'''ftoched. 

5.65195 
9.63675 

Sdetached 

444  INTEBNAL   STRAINS   IN   6-INCH   R.  F.  GUN   TUBES. 

Beeeoh  Slice,  Annealed  at  Temperature  of  1000°  K. 

Interior  diameter,  4".72.     Exterior  diameter,  10".40. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inehea. 
4.8866 

5.6490 
9.6889 
10.2460 

IfUihet, 
4.8768 
6.6629 
9.6851 

10.2486 

Iiushes. 
4.8812 

2 

5.6509& 

8 

9.6370 

4 

10.2468 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diametezs.                       ' 

A. 

B. 

Mean,      i 

1 

1  detached 

Inehea, 
4.8867 
5.6489 
9.6888 

10.2564 

Inotea. 
4.8775 
5.6629 
9.68S0 

10.2887 

htekea. 
4.8821       f 

2 

6.6609 

8 

9.6889 

4  detached 

10.2C7S6 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.6499 
9.6410 

5.6540 
9.6825 

5.65U6    ; 

Sdetached 

9.6905 

Breech  strains  released. 


Rings. 

Diameteis. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0011 

—.0001 

—.0001 

+.0114 

Indt. 
+.0007 
.0000 
—.0001 
—.0099 

ihdk. 

—.00006 

-.0001 
+.00076 

2 

s 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0010 
+.0022 

+.0011 
-.0025 

+.00106 
—.00016 

Sdetached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0009 
+.0021 

+.OQU 
—.0026 

i:lS& 

Sdetached 

70./AM 


-H 


u?^ 
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IKTXSNAL   STBAmS   IN  5-INOH   B.  F.  OUK   TUBES.  445 

No.  11272  B,. 

Bbeeoh  Suoe. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUOE  INTAOT. 

Interior  diameter  of  slice,  4".  74.     Exterior  diameter,  1CK'.44. 


S'l 


Rings. 

Froent 
dlameten. 

Strains. 

StreoBes  per  sqoare 
inch. 

TenBion. 

Compree- 
don. 

Tension. 

Compres- 
sion. 

1 

4.90545 

5.600B 
9.65195 
10.2788 

JneA. 

Inch, 
,0082 
.0010 

Poundt. 

Pounds, 
19,600 
5,300 

,   2 

% 

.0010 
.0002 

8,200 
600 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5". 50.     Exterior  diameter,  9". 8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

StresBes  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

IdcitMhfid 

AnCnemm 

4.90665 

5.65925 
9.65115 
10.2786 

IndL 

Inch. 

Pounds, 

Pounds, 

»..r!r!v!!;.:;;ii;;. :::::;;;;:;;.... 

.00205 

10,900 

8 

.0002 

600 

^detached 

RINGS  ALL  DETT ACRED, 


2detached 

5.6618 
9.66095 

3<letaGhed 

446  INTERNAL  STRAINS   IN   5-INOH   B.  F.  GUN    TUBES. 

Breech  Slige. 

Interior  diameter,  4". 74.     Ekterior  diameter  10".44r. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

A. 

B. 

Meu. 

1 

4.9066 

6.6678 
9.6620 
10.2714 

Inches. 
4.9051 
6.6688 
9.6519 

10.2762 

Inehet. 

4.90646 

2 

5.6606 

3 

9.66196 

4 

W,2788 

1 

Rings  1  and  4  detached.     Rings  2  and  3  in  the  slice. 


Diameteza 

A. 

B. 

1 
Ucsn.    I 

1  detached 

Inches. 
4.9061 
6.6661 
9.6612 

10.2804 

Inches. 
4.9092 

5.6624 
9.6511 
10.2668 

Inches. 
4.90W6 

2 

5.6S026 

8 

9.66115 

4  detached 

10.2786 

RINGS  ALL  DETACHED. 


2detached 

6.6676 
9.6606 

5.6660 
9.6618 

6.661S 
9.66096 

8  detached 

Breech  strains  released. 


Wngiy 

Dlaimeten. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0028 

-.0012 

-.0006 

+.0090 

Inch, 
+.0041 
-.0009 
-.0008 

-.0094 

Inch. 
+.0082 

-.0008 

-.0002 

2iiiBlice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0016 
-.0006 

+.0026 
+.0002 

+.00206 

8  detached 

1.0002 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0008 
-.0014 

+.0017 
-.0006 

+.« 

8  detached 

-.OB 

cy 


e9z^ 


a 


|< 4A:SL!1L^ 


It-     A 


^ 


H  Doc  -l^C?  -  56  1 


XNTERNAL   8TBAIN8   IN   5-INCH   B.   F.  GUN   TUBES.  447 

No.  11272  B^. 

Muzzle  Slice. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".22.     Exterior  diameter,  8".92. 


1 

1 

Rings. 

1 
1 

Praent 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1. 

Inehea. 
A.  4061 
6.15586 
7. 16016 
8.75245 

Inch. 

Inch, 
.00806 

.00075 

Pwindi. 

F&undB. 

20,800 

4  400 

•1 

8                                

.0008 

.00125 

8,400 
4;  800 

'   4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  00.     Exterior  diameter,  7".  3. 


Blngs. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Ooppies. 
don. 

Idetached 

Inche$. 
4.40975 
6.15526 
7.1496  . 
8.7512 

Inch. 

Inch. 

F&unda. 

Unmdi. 

2...!^!^::;::::::::::::;::::::::: 

.00136 

7,800 

8 

.00026 

1.000 

idetached 

L 

RINGS  ALL  DETACHED 

. 

2detached 

6.1M6 
7.14966 

^detached 

448  INTERNAL   8TBAIN8   IN   6-INOH   B.  F.  GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".22.    Exterior  diameter,  8''.92. 
Original  diameters  of  rings  in  the  slice. 


Blngi. 

Dlameten.                 { 

A. 

B. 

McAa. 

1 

4.4072 
6.1606 
7.1468 
8.7641 

4.4082 
5.1601 
7.1646 
8.7608 

IwktL  ! 

4.4087    1 

2 

6.16(» 

8 

7.16015  1 

4 

8.76346  1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Ring*. 

Dlameten. 

A. 

B. 

Mean. 

1  detached 

Ineket. 
4.4107 
6.1624 
7.1456 
8.7464 

Ineheg. 
4.4088 
6.1681 
7.1687 
8.7600 

hitha. 

4.40975 

2 

6.16625 

8 

7.1496 

4detached 

8.7S12 

J 

RINGS  ALL  DETACHED. 


2detached 

6.1686 
7.1464 

6.1606 
7.1688 

&1666     ! 

8  detached 

7.148S5 

Muzzle  strains  released. 


RingB. 


Diameters. 


Mean. 


1  detached. 

2  in  slice..., 
SiiiBllce.... 
4  detached. , 


IndL 
+.0066 
—.0002 
-.0008 


ItidL 
+.0006 
-.0010 
—.0008 


+.00806 
-.0006 
-.00066  I 


SECOND  TO  THIRD  PHASE. 


-n 


2  detached., 
8  detached. 


+.0012 
-.0001 


+.0016 
-.0004 


-.'00026 


FIRST  TO  THIRD  PHASE. 


f75 

LI 


2  detached., 

3  detached. 


+.0010 
-.0004 


+.0006 

-.0012 


+.00075 
-.0006 


7<>.^^ 


^ 


W 


t,« 


M.7*^ 
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nrrEBNAL  stbains  in  6-inch  r.  f.  gun  tubes.         449 
No.  11272  B,. 
(Second  treatment.) 
Bbeegh  Slice. 
State  of  internal  strains  and  stresses  at  different  pliases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 74.     Exterior  diameter,  l(y'.46. 


s^L 


, 

Present 
mean 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Indkn. 
4.89696 
5.65696 
9.6434 
10.27366 

Inch, 

IWih, 

.00666 

.00486 

PwywA». 

PoawU, 
40,100 
26,700 

2 

J.... 

.0068 
.00486 

18,000 
14,160 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  50.     Exterior  diameter,  9".  8. 


1 

Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  d^ached 

JncAet. 
4.9026 
6.66645 
9.64286 
10.2686 

/ncA. 

Inch, 

Pmiin6», 

Po%i,ndM. 

.00636 

83,700 

3.. 

.00476 

14,800 

'<<tetached 

RINGS  ALL  DETACHKT] 

. 

2detached                 

6.6618 
9.6876 

H.  Doc.  800 ^2 


450  INTEENAL   8TBAIN8   IN   6-INCH   B,  F.  GUN   TUBES. 

BsEEGH  Slice. 

Interior  diameter,  4".  74.     Exterior  diameter,  10".45. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

MesxL 

1 

Ineha. 
4.8909 
5.6560 
9.6432 

10.2748 

Inchet. 
4.8060 
5.6579 
9.6486 

10.2724 

Tneha. 
4.89686  1 

2 

6.65686 

3 

9.64S4    1 

4                                        

10.27S35 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

HMD. 

1  detached 

India. 
4.90S8 

5.6544 
9.6421 
10.2689 

Incka. 
4.9012 
5.6565 
0.6426 

10.2681 

India. 

A.  9026 
5.6S645 
9.642S5 

2 

3 

4  detached : 

ia2686 

2  detached. 

3  detached. 


RINGS  ALL  DETACHED. 


6.6607 
9.6881 


5.6629 
9.6871 


6.6618 
9.6^6 


Breech  strains  released. 


Rings. 


Diameters. 


Mean. 


1  detached  . 

2  in  slice.... 

3  in  slice.... 

4  detckched  . 


Inch. 

+.0069 

-.0016 

-.OOU 

-.0054 


SECOND  TO  THIRD  PHASE. 


Inch. 

+.0062 

-.0014 

-.0010 

-.0043 


IndL 

+.00666 
1.0016 
-.00106 
-.0M86 


2  detached 
8  detached  . 


+.0063 
-.0040 


+.0064 
-.0066 


+.00636  I 
-.0M75 


2  detached  . 
8  detached  . 


FIRST  TO  THIRD  PHASE. 


+.0047 
-.0051 


+.0060 
-.0065 


+.00186 
-.0068 


^ a,9^ 


i 


l-y^ 


Y 4^Z!L. 


■A 
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INTERNAL   8TBAIN8   IN   5-INCH   R.  F.  GUN   TUBES.  451 

No.  11272  B3. 
(Second  treatment.) 
Muzzle  Slioe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  22.     Exterior  diameter,  8".  92. 

3 


Ring!. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Iruhea. 

4.88316 

6.1487 

7.14875 

8.7781 

Inch, 

Inch, 
.0068 
.0043 

Pomidt, 

Poundt. 
89,700 
26,100 

1   2 ......  

1 8 :::::::.::::::::::::::::::..:. 

.0088 
.00266 

16,900 
8,700 

,  4 

1 

Rings  1  and  4  detached;  rin^  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5°'.00.     Exterior  diameter,  7".3. 


I   I 


tJ 


Blngs. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetaehed 

4.38806 

6.14856 
7.14906 
8.77056 

Inch, 

Inch, 

Ptmnda, 

Pounds, 

2. 

.00446 

26.900 

1...          

.0041 

17,200 

idetaehed 

RINGS  ALL  DETACHED. 


2detached 

6.1680 
7.14496 

Sdetached 

452  INTEBNAL  8TBAIN8  IN  5-lNOH  B.  F.  GUN  TUBK8. 

Muzzle  Suce. 

Interior  diameter,  4".  22.     Exterior  diameter,  8".  92. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1.      .                

Inehet, 
4.8804 

6.1468 
7.1454 
8.7757 

4.8860 
6.1511 
7.1621 
8.7706 

Ineka. 

4.88815 

6.1487 

7.14875 

8.77S1 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RingB. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

JMCnCOt 

4.3849 
5.1465 
7.1460 
8.7685 

Inches, 
4.8MO 
5.1506 
7.1521 
8.7776 

Ineha. 
4.88895 

5.14855 
7.14905 
8.77065 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


5. 1514 
7.1421 

5.1546 
7.1478 

5.1580 
7.14195 

8  detached 

Muzzle  strains  released. 


Rings. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0045 

+.0002 

+.0006 

-.0122 

IndL 
+.0071 
-.0006 
.0000 

+.0071 

1.00015 

2  in  slice 

Sinelioe 

4  detached 

SECOND  TO  THIRD  PHASE. 

2  detached 

+.0049 
-.0089 

+.0040 
-.0048 

+.00445 
-.0041 

Sdetached 

FIRST  TO  THIRD  PHASE. 


2detached 

+.0061 
-.0088 

+.0085 
-.0048 

+.0043 

8  detached '. 

1.0088 

t;? 


70.J^t5 


m^ 


^=?r 


•«(/j 
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INTERNAL  8TKAIN8  IN   5-INCH   R.  F.  GUN  TUBES.  458 

No.  11837  Bp 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE    INTACT. 

Interior  diameter  of  slice,  4".75.     Exterior  diameter,  10".45. 


^^i. 


i^JL 


Rings. 

Present 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inch, 
4.90116 
5.65015 
9.63685 
10.3050 

Inch, 

InOL 
.0055 
.00215 

PowndM, 

Poands. 
88,700 
11,400 

2 

3 

.00205 

6,400 

4 

.00115 

8,300 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5^^.50.     Exterior  diameter,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 

Tension. 

Oompres- 

IndM, 
4.90665 

5.64855 
9.63685 
10.80616 

Inbh, 

iMh. 

Pouind». 

Pound*. 

1   2 

.00875 

19.900 

1  8..::::  :::::::::::::::::;:::;:::::: 

.00105 

8,800 

1  4detached 

RINGS  ALL  DETACHED. 


2detached 

5.6528 
9.6848 

Sdetached 

454  rNTERNAL    STRAINS   IN   5-INCH   R.  F.  GUN   TUBES. 

Breech  Slice. 

Interior  diameter,  4".  75.     Exterior  diameter,  10". 45. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Dlametexm. 

A. 

B. 

M-n. 

1 

4.9069 
5.6492 
9.6867 
10.8045 

Inehet, 
4.8964 
5.6511 
9.6870 

10.8056 

Inehea. 
4.90115 
5.65015 
9.68685 
10.8060 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inehea, 
4.9095 
5.6472 
9.6866 

10.8104 

Inehea. 
4.9088 
5.6499 
9.6861 

10.8019 

Indiea. 
4.00665 

2 

5.64865 
9.68685 
10.80615 

8 

RINQ6  ALL  DETACHED. 


2  detached  . 
8  detached . 


5.6606 
9.6842 


5.6688 
9.6854 


5.66(23  j 
9.6848 


Breech  strains  released. 


Rings. 

A 

B. 

Mean. 

1  detached 

Inch. 

+.0066 

—.0020 

-.0011 

4.0069 

Inch. 

+.0054 

-.0012 

-.0009 

-.0086 

Ineh. 
+.0065 
1.0016 
-.0010 
+.00115 

2  in  slice !!.**."!"!!!! 

8in8llce 

4detached ][['.['.".]".[[[ 

SECOND  TO  THIRD  PHASE. 


2detached 

+.0036 
-.0014 

+.0069 
-.0007 

— 1 

+.00876  ! 
-.00106  1 

8detached '..'..'.'. 

FIBST  TO  THIRD  PHASE. 


2detached 

+  S2SS 

—.0025 

+.0027 
-.0016 

-.00806 

8detaohed : i.:::::::::::::..;:::::;:;;;::; 

cs 


a^56       — 


a:-^- 
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rNTBBNAL   STBAINS   IN   5-INCH   B.   F.  GUN   TUBES.  455 

No.  11837  Bi. 
Muzzle  Suoe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SUCE  INTACT. 

Interior  diameter  of  slice,  4'M8.     Exterior  diameter,  8".  56. 


THt^ 

FreBent 

mean 

dlametexB. 

Stralnfl. 

StzeBses  per  square 
inch. 

Tenaion. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.8474 

5.15225 

7.1417 

8.8961 

Inch. 

Inch. 
.0043 

PwindM. 

Pounds. 
29,600 

2 

.0003 

.0014 
.0008 

1,700 
5,900 
1,100 

3 

4 

Rings  1  and  4,  detached;  rings  2  and  3,  in  the  slice. 
Interior  diameter  of  slice,  5". 00.     Exterior  diameter,  7".  3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

1  detached 

Inches. 

4.8617 

5.15065 

7.14045 

8.8958 

Inch. 

Inch. 

Fownds. 

Pounds. 

2 

.0018 

7,600 

3 

.00015 

600 

4detached 

RINGS  ALL  DETACHED. 


~- 

2detached        

5.16195 
7.1408 

sdelMhed 

456  INTEBNAL   STRAINS   IN   5-INCH   R.  F.  GUN   TUBES. 

Muzzle  Slice. 

Interior  diameter,  4".  18.     Exterior  diameter,  8". 66. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

DUmetezB. 

A. 

B. 

Mean. 

1 

Inches, 
4.8477 
6.1605 
7.1426 
8.8946 

India. 
4.8471 
6.1540 
7.1409 
8.8976 

JftcteL 
4.3474 

2 

5. 16225 

8 

7.1417 

4 

&3961 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


BlngB. 

Diameters. 

A. 

B. 

u^. 

1  detached 

JficAet. 
4.8621 
5.1486 
7.1410 
8.4047 

India. 
4.8518 
6.1827 
7.1899 
8.8869 

Inthe*.     ' 
4.3617     1 

2 

6.15065 

8 

7.14046 

4  detached 

8.3858 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.1497 
7.1402 

5.1642 
7.1404 

1 
5.16195    1 

Sdetached 

7.1408 

Muzzle  strains  released. 


Rings. 

A. 

B. 

Mean. 

1 

1  detached 

IndL 

+.0044 

-.0019 

-.0016 

+.0101 

IndL 

+.0042 

-.0018 

-.0010 

-.0107 

IndL      1 
+.0048 
-.0016 
-.00125 
-.0008 

2  in  slice 

8  in  slice 

4detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0011 
-.0006 


+.0015 
+.0006 


+.001S 
-.00016 


FIRST  TO  THIRD  PHASE. 


2  detached. 
Sdetached. 


-.0008 


+.0002 
-.0006 


—.0008 

-.0014 


INTERNAL  STRAINS 


IN 


SURPLUS  METAL  FROM  ENDS  OF  3-INOH 
SINGLE  FORGING  GUN. 


467 


T 


I 


»^^ 


At? 


;&.4^ 


Y^        <3./0  — ?j 


■A 
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I 


i 
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INTEBNAL   STRAINS   IN  3-INCH   SINGLE  FOBGINO  GUN.       459 

Forgings  shipped  from  the  Bethlehem  Iron  Company  about  March 
34, 1898,  to  Watervliet  Arsenal.  Samples  forwarded  to  Watertown 
Arsenal  from  Watervliet  Arsenal. 

Bbeeoh  End. 

Interior  diameter,  2".48.    Exterior  diameter,  9". 3. 
Measurements  taken  while  the  10".  30  section  was  intact 


JUnfju 

niameteza 

A. 

B. 

Mean. 

1 

India, 
2.6410 
8.2485 
8.6848 
9.1485 

India, 
2.6415 
8.2496 
8.6804 
9.1442 

India. 
2.64125 
8.24905 
8.68285 
9.14885 

2 

S 

4 

Slice  i"  long  cut  off  the  10".  30  section  and  diameters  remeasured. 


BingB. 

Diameten. 

A. 

B. 

Mean. 

1 

India, 
2.6876 
8.24S0 
8.6818 
9.1412 

India. 
2.6880 
8.2468 
8.6780 
9.1416 

India. 

2.6378 

8.24565 

8.6799 

9.1414 

2 

S 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


BingB. 

DiametexB. 

A. 

B. 

Mean. 

Idetached 

India, 
2.6412 
8.2487 
8.6815 
9.1868 

India, 
2.6421 
8.2454 
8.6777 
9.1899 

India. 

2.64165 

8.24455 

8.6796 

9.18885 

2^_ :::::;:::::;:::;;   ;;          ;:::;:; 

s 

4<]etached 

[_ 

RINOS  ALL  DETACHED. 


Sdetached 

8.2477 
8.6781 

8.2480 
8.6748 

8.2488 
8.67645 

Sd«t^ch«4l 

460     internal  strains  in  3-inoh  single  forging  gun. 

Breech  End. 

State  of  internal  strains  and  stresses  in  the  10".  30  section  and  b  the 
detached  slice. 
Section  10".30  long  intact 


Rings. 

Present 

mean 

diometeiB. 

StnODS. 

1 

Stresses  per  squsR   i 

inch.            1 

1 

Tension. 

Compres- 
sion. 

Tendon. 

Compras- 
sion. 

1 

Inehe$. 
2.64125 
8.24905 
8.68235 
9.14885 

Inch. 

Inch. 
.0004 

Poi^nd^ 

4.600 

2 

.00075 
.0069 
.00545 

6,900 
20,300 
17,900 

2 

4 

Slice  i"  long  cut  off  the  10".  30  section  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
in<^. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

2.6378 

8.24565 

8.6799 

9.1414 

Inch. 

Inch. 

.00885 

.00265 

Poundt. 

PowuU. 
48,800 

2 

24,500  1 

8 

.00846 
.00805 

11,900 
10,000 

4 

Rings  1  and  4  detached;  rin^  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  3  .10.     Exterior  diameter,  8'\82. 


Rings. 

Present 
mean 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 

SiOD. 

1  detached 

Indtet. 

2.64165 

8.24455 

8.6796 

9.13885 

Inch. 

Inch. 

Ptmndt. 

Anuidf. 

2 

.00375 

•     84,00 

8 

.00615 

10,900 

A  dfltjuthiafl 

RINGS  ALL  DETACHED. 


2  detached 

3.2488 
8.67645 

1  

8  detached 

- 

H  Doc  ^<2^...  56  1 


INTEBNAL   STBAIICS   IN  3-INOH   SINGLE  FORGING   GUN. 

Bbeeoh  End. 

Second  series  of  experiments  on  end  of  piece,  now  9i"  long. 
Measurements  on  end  of  reduced  section. 


461 


1 

Rings. 

Diameten. 

1 

[ 
1 

A. 

B. 

Mean. 

1 

1 
1 

Inehea. 
2.6210 
8.2861 
8.6750 
9.1789 

Inehea. 
2.6160 
8.2806 
8.6680 
9.1709 

Inehea. 

2.6186 

8.28296 

8.6716 

9.1724 

1  2 

'  1 

1  4..  .                  : 

Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1 

f  Ideuched 

Inehea. 
2.6215 
8.2848 
8.6756 
9.1713 

Inehea. 
2.6160 
8.2804 
8.6688 
9.1686 

Inehea. 

2.61876 

8.2826 

8.6719 

9.1674 

1  3 

I  4deteched 

1 

Cats  detaching  sides  of  rings  2  and  3,  ends  of  rings  still  attached  to 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2  lidcs  detached 

Inehea. 
8.2866 
8.6728 

Inehea. 
8.2807 
8.6669 

Inehea. 
8.2881 
8.6691 

ALL  RINGS  WHOLLY  DETACHED. 


2detsched 

8.2347 
8.6692 

8.2801 
8.6622 

8.2824 
8.6667 

iSlSeS::::::::::::::::::;::::::::::::::::::::::::::::::: 

Breech  End. 

State  of  internal  strains  and  stresses  in  the  9i"  section. 
Section  9i"  long  intact. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tenston. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehea. 

2.6186 

8.28296 

8.6716 

9.1724 

Ineh. 

Inch. 
.00026 

Paunda. 

Pounda. 
2,900 

2 ;;;:*; ;!*:'**"." 

.00066 

.0068 
.0060 

6,100 
20,100 
16,800 

s 

4 ■.;!r'.;'i;'. ; ;;■.* 

462      INTEBKAL   8TBAINB  IN  3-INOH   SINGLE   FOBGINO  OUK. 

Rings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


RlD|^ 

Freeeni 
mean 

Stimtna. 

Streases  per  ■qoare 
inch. 

Tension. 

CompTea- 
alon. 

TmMkm, 

Oooapres- 
ilon. 

1  detached 

IndiM, 

2.61876 

8.2826 

8.6719 

9.1674 

IndL 

IndL 

PimndM. 

found*. 

2  on  end  of  piece 

.0002 
.0062 

1,800 
21,400 

8  on  end  of  nieoe 

:::::::::::: 

4detached.T. 



Cuts  detaching  sides  of  rings  2  and  3;  ends  of  rings  still  attached  to 
piece. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inc^. 

Tension. 

Compres- 
sion. 

Teoalon.  - 

Compree- 

SlOD. 

2  sides  detached 

India, 
8.2881 
8.6691 

.0007 
.0084 

IndL 

6,600 
11,700 

Poundt.  f 

8  sides  detached 

ALL  RINGS  WHOLLY  DETACHED. 


2  detached  . 
8  detached  . 


8.2824 
8.66&7 


Breech  End. 

A  slice  taken  from  remaining  part  of  the  piece. 
This  slice  was  heated  to  a  fuU  red  and  cooled  slowly  in  drj  sawdust 
covered  with  sand. 
Rings  1  and  2  laid  off  and  measured  after  the  above  annealing. 
Annealed  for  the  purpose  of  eliminating  initial  strains. 

RINGS  IN  THE  SUCB. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

India, 
2.6280 
8.2694 

Incna, 
2.6142 
8.2026 

Adhea 

i:S& 

J 

2 

RINGS  DETACHED. 

1  detached 

2  detached 


S0D5 


2.6229 
8. 2506 


2.6142 
8.2825 


16106 
8.29005 


xfi^Z^ 


i 


^Z^CO'* 


i: 


I 


; 
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INTEBKAL   STRAINS   IK  d-IKCH   SINGLE   FOBGINa   aUN.       468 

Muzzle  End. 
Measurements  taken  while  the  9^"  section  was  intact. 


1 

Bind. 

DIameten. 

1 

A. 

a 

Mean. 

1 1 

2.6775 
8.1881 
4.2626 
6.8687 

Incka. 
2,  em 
8.1487 
4.2806 
6.8612 

Inehe$. 
2.6776 
8.1484 
4.2616 
6.86745 

1  2. 

'   3 

4 

Slice  i"  long  cut  off  9^"  section  and  diameters  remeasured. 


1 

1                                         Ring^ 

Diameten. 

A. 

B. 

Mean. 

1 

Inehei. 
2.6768 
8.1802 
4.2609 
5.8521 

India. 
2.6757 
8.1467 
4.2488 
6.8692 

India. 

2.6766 

8.14145 

4.24966 

6.86666 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Binga. 

Diameten. 

A. 

B. 

Mean. 

1 
Idetached 

India. 
2.6779 
8.1866 
4.2611 
5.8684 

India. 
X6779 
8.1466 
4.2492 
6.8667 

India. 

2.6779 

8.14106 

4.26016 

6.86606 

'  s 

4det»ehed 

1 

RINGS  ALL  DETACHED. 


I  2  detached. 
3detached. 


464     internal  strains  in  3-inch  single  forging  gun. 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  the  9V  section  and  in  the 
detached  slice. 
Section  9i"  long  intact. 


RlngB. 

Present 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inchea. 
2.6776 
3.1484 
4.2615 
5.36746 

IndL 

.0008 

PoundB. 

Pounds. 
8.400 

2:.:.::::::::::::::::::::::::::::::: 

.0012 
.0025 
.0024 

11,600 
17,600 
18,400 

3 

4 

Slice  i"  long  cut  off  the  9i"  section  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
2.6756 
8.14146 
4.24965 
5.86565 

Inch. 

Inch. 
.0024 

Pounds 

Pound*. 
26,900 
7,200 

2 

.00075 

8 

.00065 
.0006 

6,000 
8, 400 

4 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 
Interior  diameter  of  slice,  3".     Exterior  diameter,  4". 


40. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Idetached 

Inches. 
2.6779 
8. 14106 
4.25015 
5.85506 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00115 

11,000 

3 

.00115 

8,100 

4detached 

RINGS  ALL  DETACHED. 


'    2detached 

8.1422 
4.2400 

1 

8detached 

C^)7kxy3^  J&Ze/  &rt^ct<^ 
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internal  strains  in  3-inch  single  forging  gun.     465 
Muzzle  End. 
Second  series  of  observations  on  end  of  piece,  now  SI*"  long. 
Measurements  on  end  of  reduced  section. 


RingB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inehea. 
2.6802 
8.1457 
4.2445 
5.8616 

Inehea. 
2.6874 
8.1416 
4.2476 
5.8681 

Inehea. 

2.6888 

8.1486 

4.24605 

5.85865 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  8  remain  on  the  end  of  piece. 


Rings.      ♦ 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inehea. 
2.6806 
3.1457 
4.2162 
5.8568 

Inehea. 
2.6876 
3.1418 
4.2482 
5.8518 

Inehea. 

2.6842 

3.14875 

4.2467 

5.8554 

2  on  end  of  piece 

3  on  end  of  piece 

4  detached 

Metal  between  rings  2  and  3  removed;  rings  still  attached  to  end 
of  piece. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2  sides  detached 

Inehea. 
8.1452 
4.2428 

Inehea. 
8.1418 
4.2458 

Inehea. 
8.14325 
4.2444 

3  Bides  detached 

ALL  RINGS  WHOLLY  DETACHED. 


2  detached      . 

1       3.1441 

3.1401 
4.2447 

8.1421 
4.2482 

8  detached 

1       4.2417 

H.  Doc.  300 30 


466    uttebnal  strainb  ik  3-ikch  single  fobgino  oun. 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  the  Bf"  section. 
Section  8|"  long. 


BingB. 

Present 

mean 

dlameten. 

Stnlns. 

Stresm  per  square 
inch. 

Tension. 

Ctompres- 
■ion. 

.                  1 
Tension,      ^o^g^" 

1 

Tnche$. 
2.0938 
8.14S6 
4.24605 
5.85865 

Inch. 

Inch, 
.0004 

Pounda. 

Faund*. 
4,400 

2 

.0015 

.00285 

.00445 

i4,866 
20.100 
24.900 

3 

4 

Kings  1  and  4  detached;  rings  2  and  3  remain  on  the  end  of  piece. 


Rings. 

Present 
mean 

Strains. 

Stresses  per  square 
inch. 

Tension.      ^^^^^ 

1 

TenMoo.  i^^aiSJ-- 

Idetached 

Inchet. 
2.6942 
8.14375 
4.2467 
5.3554 

Inch.            Inch. 

PmauU.       AiMdi. 

2  on  end  of  piece 

.00165    1 '       i5,706    1 

3  on  end  of  piece 

.0035       '       24.700     

4detached 

1                     1           •          1 

' 1 1 

Metal  between  rings  2  and  3  removed;  rings  still  attached  to  end  of 
piece. 


Blngs. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion.    ' 

! 

Inchta. 
8.14325 
4.2444 

Inch. 
.00115 
.0012 

Inch. 

PouniU. 
11,000 
8,400 

Po^mOt. 

Ssides  detached 

ALL  RINGS  WHOLLY  DETACHED. 


2  detached 

8.1421 
4.2482 

Sdetached 

DTTERKAL   8TBAIK8  IN   3-rNOH   SINGLE   FOBGING   GUN.       467 

Muzzle  End. 

Measurements  taken  on  opposite  end  of  the  piece,  the  present  length 
of  which  is  7". 75. 


Rings. 

Diuneten. 

A. 

B. 

Mean. 

1 

Inches. 
2.6895 
3.1588 
4.2860 
5.8784 

Inches. 
2.7001 
3.1600 
4.2410 
5.8722 

Inches. 
2.6996 
3.15915 
4.2880 
5.8728 

i::: ::  :     ::::::::::::::::::::::::::::::::::::::: 

3 » 

4 

Slice  i"  long  cut  oflf  end  of  piece  and  diameters  remeasured. 


Rings. 

Diameten. 

A 

B. 

Mean. 

1 

Inches. 
2.  mi 
8.1566 
4.2828 
5.3716 

Inches. 
2.6977, 
3.15n 
4.2387 
5.3702 

Inches. 

2.0974 

8.15675 

4.28575 

5.8709 

2 

S 

4 

Slice  redaced  to  i"  in  length  and  diameters  again  measured. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

In^es. 

3.1561 
4.2383 
5.3718 

Inches. 
2.6976 
3.1576 
4.2398 
5.8701 

Inches. 

2.6975 

3.16685 

4.2368 

5.37095 

2 

8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameters  of  slice,  3".00.     Exterior  diameter,  4".40. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inches. 
2.6091 
3.1559 
4.2380 
5.3740 

Inches. 
2.7006 
8.1575 
4.2891 
5.3706 

Inches. 

2.69985 

3.1567 

4.28605 

5.3728 

2 

3 

4detachedi 

*  Approximate  diameters.    Instability  of  shape  attributed  to  conflicting  internal  strains. 
RINGS  ALL  DETACHED. 


2detached 

8.1667 
4.2825 

3.1581 
4.2887 

8. 1574 
4.2856 

Sdetaebed 

468    nrrsBKAL  strains  in  3-inoh  single  fobging  gun. 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  opposite  end  of  section  7'^75 
long,  and  in  detached  slice. 
Section  7".  75  long. 


Rings. 

Preeent 

meftn 

diameters. 

Btnins. 

Stresseipersqiisre 
inch. 

Tension. 

Oompres- 
sion. 

Tension. 

Compra- 
sion. 

1 

Inches. 
2.6098 
8. 16015 
4.2380 
5.8728 

Inch. 

Inch, 
.00005 

Pounds. 

Pumnds. 
600 

2 

.00175 

.0024 

.0005 

16.600 
17,000 
2,800 

8 

4 

Slice  i"  long  cut  oflf  end  of  piece 

Rings. 

Present 

Strains. 

1 
StresKS  per  square    ' 
inch. 

dlmneters. 

Tension. 

Oompree- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
2.6974 

Inch. 

Inch. 
.00245 
.00065 

Pounds. 

Pounds. 
27,200 

2 

»    IM?.*! 

6,200 

8 4.28575 

4 h.mm 

.00015 

1,100 

.0014 

7,800 

Slice  reduced  to  i"  length. 


Rings. 

Present 

mean 

dlameterR. 

Strains. 

1 

StresKS  per  square    ■ 
inch. 

1 
Tension.   !  ^SJgJ"®^ 

i 

Tension.      ^P^ 

1 

2.  ..               

Inches, 

2.6975 

8.15685 

4.2363 

5.37095 

Inch. 

Inch. 
.00235 
.00065 

Pounds.        Pounds. 
26.100 

5,200 

3 



.0007 

4,900     

4 

.00135 

7,500 

Rings  1  and  4  detached,  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  3".00.     Exterior  diameter,  4".40. 


Rings. 


1  detached  . 

2 

8 

4  detached  . 


Present 

mean 

diameters. 


Inches. 

2.69965 

8.1567 

4.23605 

5.8723 


Strains. 


Tension. 


Inch. 
".'66645' 


Compres- 
sion. 


Inch. 
".'6667* 


Stresses  per  sqnare 
inch. 


Tension. 


Pounds. 
"8*266* 


Compres- 
sion. 


Pounds. 
** '6,666' 


RINGS  ALL  DETACHED. 


2  detached                           

3.1674       ' 

ft  detached 

4.2366          1 

1                      1 

INTEBNAL  8TBAINB  IK  3-IKOH   8IKOLE   FORGINa   OUN.       469 

Muzzle  End. 

Measurements  taken  on  first  end  of  piece.  Exterior  cylindrical 
surface  of  piece  not  turned.  Surface  of  bore,  bored  out  to  finished 
dimensions  of  the  gun,  3''.<X). 

Present  length  of  piece,  6f ". 

Measurements  taken  on  first  end  of  piece. 


Bings. 

Diametere. 

A. 

B. 

Mean. 

2 

Inches, 
8.1471 
4.2465 
5.8582 

Inches. 
8.1521 
4.2485 
5.8602 

Inches. 
8  1496 
4.2475 
5.8587 

s 

4 

Slice  i"  long  cut  off  end  of  piece  and  diameters  remeasured. 


Bings. 

DUuneten. 

A. 

B. 

Mean. 

2 

Inches. 
8.1458 
4.2459 
5.8571 

Inches. 
8.1492 
4.2471 
5.8579 

8.1475* 
4.24625 
5.8575 

8 

4 

Ring  4  detached;  rings  2  and  3  in  the  slice. 


■ 
Bings. 

Diameten. 

A. 

B. 

Mean. 

2 

Inches. 
8.1466 
4.2465 
5.8659 

Inches 
8.1516 
4.2481 
5.8659 

Inches. 
8.1491 
4.2478 
5.8559 

S 

4d^>tiM*h«4 , 

BINGS  ALL  DETACHED. 


2detacbed. 
8  detached. 


8.15015 
4.2460 


470    internal  strains  in  3-inoh  single  forging  gun. 

Muzzle  End. 


State  of  internal  strains  and  stresses  in  first  end  of  section  6i"  lon^, 
with  surface  of  bore  turned  to  finished  dimensions  of  gun.  and  m 
detached  slice. 

Section  6f "  long. 


Rings. 

Present 

mean 

diameters. 

Strmins. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
3.1496 
4.2475 
5.3687 

Inch, 

Inch. 
.00065 

Pimnds. 

Ftmndt. 
5.200 

8 

.0015 
.0028 

10,600 
15,700 

4 

Slice  i''  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Rings. 

Present 
mean 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
8.1475 
4.24625 
5.8575 

Inch. 

Inch. 
.00265 

Pounds. 

J\mnd$. 
25,200 

s 

.00025 
.0016 

1,800 
9,000 

4                                              

Ring  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Present 

mean 

diameterB. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Inch. 
.00105 

Tension. 
Pounds. 

Compree- 

SiOB. 

2 

Inches. 
3. 1491 
4.2473 
5.8669 

Inch. 

Pounds. 
10,000 

8       

.0013 

9,200 

4detache<1                        

RINGS  ALL  DETACHED. 


9  AnfAr>}\tkA 

8.15015 
4.2460 

Sdetached               

iktebnal  strains  in  3-inch  single  fobgino  gun. 
Muzzle  End. 


471 


Piece  brought  to  the  finished  dimensions  of  muzzle  of  gun. 
Present    length    of    piece    6".     Interior  diameter,  3".     Exterior 
diameter  4".40. 
Measurements  taken  on  end  of  piece  6"  long. 


Rings. 

DiameteiB.  . 

A. 

B. 

Mean. 

2 

Inches. 
8.1523 
4.2684 

Inches. 
8.1456 
4.2576 

Inches. 
3.14896 
4.2630 

3 

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Diameten. 

A. 

B. 

Mean. 

2 

Inches. 
8.1615 
4.2677 

Inches. 
8.1447 
4.2568 

Inches. 
8.1481 
4.26225 

8 

RINGS  DETACHED. 

2detached 

3.1624 
4.2668 

8.1453 
4.2566 

3.14885 
4.26096 

Sdetached 

Muzzle  End. 

State  of  internal  strains  and  stresses  in  end  of  6"  section  and  in 
detached  slice. 
End  of  6"  section. 


Ringa. 

Preeent 

mean 

diameten. 

Strains. 

Stresses  per  sqoare 
inch. 

Tenaion. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
8.14895 
4.2680 

Inch. 
.0001 
.00205 

Inch. 

Pounds. 
1,000 
14,400 

Pounds. 

S 

472      INTERNAL   STRAINS   IN   3-INCH   SINGLE    FORGING   GUN. 

Slice  i"  long  cut  off  end  of  piece  and  diameters  remeasured. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inehe». 
8.1481 
4.26225 

Inch. 

Inch, 
.00075 

Povndt. 

P&umU. 
7,100 

8 

.0013 

9,100 

RINGS  DETACHED. 


2  detached 

3.14885 
4.26095 

j 

3  detached 

Muzzle  End. 

Piece  5".d  long  of  finished  diameters  of  gun  at  the  muzzle,  annealed 
by  heating  to  a  full  red  and  cooling  in  dry  sawdust  covered  with  dry 
sand. 

Measurements  taken  on  end  of  annealed  piece  5''. 3  long. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

2 

Inehe$. 
8.1488 
4.2596 

Indie». 
8.1604 
4.2614 

/ncAet. 
8.1496 
4.2605 

8 

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

2 

India. 
8.1489 
4.2596 

Inche$. 
3.1504 
4.2618 

Indtei. 
8.14965 
4.26915 

8 

RINGS  DETACHED. 


2  detached 

8.1490 
4.2596 

3.1604 
4.2612 

8.1497 
4.2604 

3  detached 

Rings  cut  apart  radially.     No  springing  of  ends. 
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Muzzle  End. 

State  of  internal  strains  and  stresses  in  end  of  annealed  piece  5". 3 
detached  i " 
3  section. 


long,  and  in  detached  slice. 
End  of  6" 


Rings. 

Prwent 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Ifwhet. 
3.1496 
4.2605 

Inch. 

IncfL 
.0001 

Pounds. 

JPoundi. 
1.000 

S 

.0001 

700 

Slice  i"  long  cut  off  end  of  piece,  and  diameters  remeasured. 


Bjpgs. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

2 

Inches. 
3.14966 
4.26045 

Inch. 

Inch. 
.00005 

Pounds. 

Pounds. 
500 

3 

.00005 

300 

RINGS  DETACHED. 


'  2detached 

3.1497 
4.2604 

■  Sdetached 

INTERNAL  STRAINS 
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Section  intact 
Sar&oe  diameters. 


Blnga 

DUuneten. 

A. 

B. 

Mean. 

1 

Ineha. 
6.0092 
6.6464 
9.8464 

Ineha. 
6.0066 
6.6684 
9.8462 

Ineha. 
6.00786 
6.6499 
9.8468 

1  2 

S 

Slice  i"  long  detached  from  face  A-B. 
Surface  diameters  of  rings  in  the  slice. 


IMngir 

A. 

B. 

Mean. 

1 

India. 
6.0076 
6.6460 
9.8446 

Ineha. 
6.0049 
6.6621 
9.8466 

Ineha. 
6.00626 
6.64866 
9.84606 

2 .... 

8 ! '....!**.!!!.*.'.!....!.;! 

Bin^  1  detached;  rings  2  and  3  in  the  slice. 


BlngB. 

Diameters. 

A. 

B. 

Mean. 

Ideteched 

Ineha. 
6.0126 
6.6438 
9.8484 

Ineha. 
6.0127 
6.6606 
9.8442 

Ineha. 
6.01266 
6.6469 
9. 8488 

2 

S 

RINGS  ALL  DETACHED 

2detoched 

6.6474 
9.8897 

6.6640 
9.8446 

5.6507 
9.8421 

Sdetached 

Bbeech  Section.    Face  A-B. 

State  of  internal  strains  and  stresses  during  the  successive  changes  in 
the  state  of  the  metal. 
Section  2".  97  long  intact. 


BlngB. 

Present 
diameters. 

Strains. 

stresses. 

Tendon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Ineha. 
6.00786 
6.6499 
9.8468 

Inch. 

Inch. 
.0048 
.0008 

Ptmndt. 

Poundt. 
28,700 
4,200 

2 ;'.!!!;.■;;**:' 

z 

.0087 

11,800 

478  IITTEBNAL   STRAINS   IN  5-IKOH  B.  F.  OUN  TUBE. 

Slice  i"  long  detached  from  face  A-B. 


• 

BlngB. 

Prewmt 

mean 

diameten. 

Stndna. 

««-. 

Tension. 

Compres- 
sion. 

Tension. 

Compra- 
slan. 

1 

Ineket. 
6.00625 
6.64866 
9.84606 

Jmcm. 

.0064 
.00216 

88.800 

2 

5S 

8 

.00296 

9,000 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Btressea. 

Tension. 

Compres- 
sion. 

Tension. 

Compres. 
sion. 

1  detached 

Ineka, 
6.01266 
6.6460 
9.8488 

IndL 

Inek. 

Pmmdi. 

ANHMlt. 

2 

.0088 

90.200 

3 

.0017 

6,200 

RINGS  ALL  DETACHED. 


2detached 

5.6507 
9.8421 

Sdetached 

1 

BsEEGH  Section.     Face  A^-B^. 

Section  intact. 
Surface  diameters. 


T»ngm 

Diameters. 

A. 

B. 

Mean. 

1 

Inekei. 
6.0068 
6.6466 
9.8680 

Ineket. 
5.0Q70 
6.6415 
9.8684 

Ineket. 
5.00616 
5.6486 
9.8567 

2 

8 

Slice  i"  long  detached  from  face  A-B. 

Section  remaining  2".06  long. 

Surface  diameters  measured  on  face  Aj-B^. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1 

Ineke». 
5.0048 
5.6460 
9.8678 

Inekei, 
5.0064 
5.6409 
9.8682 

Ineka. 
5.0066 

&64206 
9.8066 

2 

8 

nrrsBNAL  strains  in  5-inoh  b.  f.  oun  tubs. 
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Slice  i''  long  detached  from  face  A^-B^. 
Surface  diameters  of  rings  in  the  slice. 


Blnga 

DiAmeten. 

A. 

B. 

Mean. 

1 

Inehet. 
5.0088 
5.6148 
9.8667 

Ineha. 
5.0065 
5.6401 
9.8628 

IneheB. 
5.00466 
5.6422 
9.8545 

2 

8 

Ring  1  detached;  rings  2  and  3  in  the  slice. 

BlOgB. 

Diameten. 

A. 

B. 

Mean. 

Ideteehed 

5.0081 
5.6480 
9.8860 

Ineha. 
5.0115 
5.6389 
9.8517 

Ineha. 
5.0098 
5.64095 
9.8588 

2 , 

'  »....::::::::::::::;;:;::;::::::::::!:::::::::::::::::::;::;: 

RINGS  ALL  DETACHSD. 

2<letached 

5.6470 
9.8606 

5.6487 
9.8486 

5.64685 
9.84965 

>  d«t«CllfMl 

Bbeech  Section.    Face  Ai-B^. 

State  of  internal  strains  and  stresses  during  the  successive  changes  in 
the  state  of  the  metal. 
Section  2".  97  long  intact. 


Blnga 

Present 

mean 

dlameten. 

Btrains. 

Btreves. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 
1 

Ineha. 
5.00615 
6.6485 
9.8657 

Ineh. 

IndL 
.00066 
.00186 

PimndB. 

Poundt. 

21,900 

9,800 

2 

3 

.00615 

18,700 

Slice  V  long  detached  from  face  A-B. 
Section  remaining  2''.06  long. 


Blngs. 

Present 

mean 

dlameten. 

Strains. 

Stresses. 

Tension. 

Oompre^ 
sion. 

Tension. 

Compres- 
sion. 

1 

India. 
5.0066 
5.64296 
9.8666 

IndL 

IndL 
.0042 
.0024 

PoundB. 

PimndB. 
25,200 
12,800 

2 

.    8 

.00605 

18,100 

1 

480         iirrEENAL  strains  in  5-inch  r.  f.  gun  tube. 
Slice  t"  long  detached  from  face  Ai-Bp 

DETACHED  SLICE. 


BiBgS. 

Present 

mean 

diameters. 

Stialns. 

Stresses  per  aqnaie 
inch. 

Tendon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inehe$. 
5.00465 
5.6422 
9.8545 

/ncft. 

.00515 
.00615 

AnMKb. 

POWMtm 

80.900 
16,700 

2 

8 

.00495 

15.100 

Ring  1  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Oompres- 

■iOQ. 

1  detached 

Ineke$. 
5.0096 
5.64095 
9.85885 

Inch. 

Inch. 

Pounds. 

Hm^ 

2 

.0044 

28.  «6 

8 

.0048 

18,100 

RINGS  ALL  DETACHED. 


2detached       

5.64535 
9.84955 

Sdetached 

Muzzle  Section.    Face  A-B. 
Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches, 
4.9998 
7.9157 

Ineha. 
5.0051 
7.9170 

Inches. 
5.0022     1 

2 

7.91635 

Eccentric  metal  turned  oflf.     Exterior  diameter  now  8".076. 


mnga 

A. 

B. 

Mean. 

1 

Inches, 
5.0000 
7.9170 

Inches. 
5.0049 
7.9168 

Inches. 
5.00245 

2 

7. 9169 

t7)fet^zZe^  e^Tz^ 
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Slice  i"  long  detached  from  face  A-B. 
Surface  diameters  of  rings  in  the  slice. 


BlngB. 

DiAxneten. 

A. 

B. 

Mean. 

1 

Inehei. 
4.9966 
7.9187 

Inchg$. 
6.0019 
7.9144 

Inches. 
4.9992 
7.91405 

2 

RINGS  DETACHED. 


1  detached  . 

2  detached  . 


6.0069 
7.9102 


6.0005 
7.9180 


6.0032 
7.9116 


1 


Muzzle  Section.     Face  A-B. 

State  of  internal  strains  and  stresses  during  the  successive  changes 
in  the  state  of  the  metal. 
Section  5".  76  long  intact. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 
5,900 

, 

Inches. 
6.0022 
7.91685 

Inch. 

Inch. 
.0010 

P&unds. 

2 

.00475 

18,000 

Ec'centric  metal  turned  off.     Exterior  diameter  now  8".075. 
Section  5.  "75  long. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Inch. 
.00076 

Tension. 
Founds. 

Compres- 
sion. 

I 

Inches. 
6.00246 
7.91G9 

Inch. 

Poundf. 
4,500 

2 

.0068 

20,800 

H.  Doc.  300 31 
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INTERNAL   STRAINS   IN   5-INOH  B.  P,  GUN   TUBE. 


Slice  i"  long,  detached  from  face  A-B. 
Rings  in  slice. 

RINQl. 


Present  diameters. 

Strains. 

1 
Stresses  per  square 
inclL 

1 

Tension. 

Compres- 
sion. 

Tension.      ^^"^  ' 

A...'. 

Inches. 
4.9965 
5.0019 

Inch. 

Inch. 
.0094 

Ptmnds. 

Pounds. 
56.400 

B 

.0014 

8,400 

Mean 

24,000 

RING  2. 


A 

7.9187    1 
7.9144 

.0085 
.0014 

18.800 
5,800 

B 

Mean 

9,300 

, 

Muzzle  Section.     Face  Ai-B,. 
Section  intact. 
Surface  diameters. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
5.0023 
7.9158 

Inches. 
4.9945 
7.9282 

Inches. 
4.9984 

2 

7.9195 

Precentric  metal  turned  oflf.     Exterior  diameter  now  8".  075. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1     

Inches. 
5.0035 
7.9170 

Inches. 
4.9944 
7.9234 

Inches. 
4.99896 
7.9202 

2    

Slice  i"  long  detached  from  face  A-B,  leaving  section  4". 6  long. 
Surface  (tiameters  measured  on  face  A^-B^. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1             

Inches. 
5.0082 
7.9165 

Inches. 
4.9948 
7.9227 

Inches. 
4.99875 
7.9196 

2 --- - 

IKTEBNAL   8TBAINS   IN  5-IKOH  B.  P.  GUN  TUBE. 
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Slice  i"  long  detached  from  face  Ai-B^. 
Surface  diameters  of  rings  in  the  slice. 


RingB. 

Diameters. 

A. 

B. 

Mean. 

Inches. 
4.9959 
7.9173 

1           

Inches. 
5.0006 
7.9145 

Inches. 
4.9912 
7.9201 

2 

RINGS  DETACHED. 


1  detached  . 

2  detached  . 


5.0061 
7.9123 


4.9920 
7.9189 


5.00005 
7.9181 


Muzzle  Section.    Face  Ai-B^. 

State  of  internal  strains  and  stresses  during  the  successive  changes 
in  the  state  of  the  metal. 
Section  5".  76  long  intact. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension.     Compres- 

Tension. 

1 
Compres- 
sion. 

1               

Inches. 
4.9984 
7.9196 

Inch. 

Inch. 
.00165 

Pounds. 

Pounds. 
9,900 

2 

.0064 

24,200 

Ex5centric  metal  turned  off.     Exterior  diameter  now  8". 075. 
Section  5".  76  long. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tendon.     ^^P^ 

Tension. 

Compres- 
sion. 

I    1 

Inches. 
4.99895 
7.9202 

Inch.            Inch. 
0011 

Pounds. 

Pounds. 
6.600 

;    2  

.0071     

26,900 

Slice  i"  long  detached  from  face  A-B,  leaving  section  4". 6  long. 


Rings. 

Present 

mean 

diameters. 

Strwses  per  square 
^  inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 
7,800 

1 

Inches 

4.99875 

7.9196 

Inch, 

Inch. 
.0013 

Pounds. 

2 

.0065 

24,600 
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Slice  i"  long  detached  from  face  Aj-Bj. 
Rings  in  slice. 

RING  1. 


Present  diameten. 

Strains. 

Stresses  per  square 
inch. 

1 

Tension.   \  ^ompjes- 

! 

Tension. 
PaawU. 

i 
Compres- 
sioo. 

A 

Inehet. 
5.0006 
4.9912 

Inch. 

Inch. 
.Wlb 
.0006 

Pound*. 
45.000    1 

B 

41800 

Mean 

24,900    1 

RING  2. 

A 

7.9146 
7.9201 

.0022 
.0002 

8,800 
23,500 

B 

Mean 

15.900 



Strains  Released  during  the  Successive  Changes  in  the  State 

OF  the  Metal. 

BREECH   END. 

Surface  diameters.    Face  A-B. 


Section  8i"  long  removed  and  faced  off  to  2".97 

i'' slice  detached  from  face  A-B 

Ring  1  detached 

Rings "2  and  3  in  the  slice 

Ring  2  detached 

Rings  deuched 


Rings. 


Diameters. 


A. 


Inch. 

0. 

-.0016 
-.0014 
-.0008 
+.0050 
-.0017 
-.0012 
+.0041 
-.0037 


Mean 


Inch. 

0. 

-.0016 
-.0018 
-.0007 
+.0078 
-.0016 
-.0018 
+.0035 
+.0008 


Inch. 

0. 

-.0016 

-.00135 

-.C0075 

+.006t 

-.00165 

-.00125 

+.0088 

-.0017 
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Strains  Released  during  the  Suocessive  Changes  in  the  State 

OF  the  Metal. 

BBEEGH  END. 

Surface  diameters.     Face  Ai-B^. 


Rings. 


Diameters. 


Mean. 


Section  3i"  long  removed  and  faced  off  to  2".97  . . 

k"  slice  detached  from  face  A-B,  section  remain- 
ing 2''.06  long 


i"  slice  detached  from  face  Ai-Bi. 

Ring  1  detached 

Rings  2  and  3  in  the  slice 

Ring  2  detached 

Ring  3  detached 


Inch. 


-.0005 

-.0006 
-.0002 
-.0010 
-.0007 
-.0011 
+.0(M3 
-.0013 
-.0007 
+.0040 
-.0065 


Inch, 

0. 

-.0006 
-.0006 
-.0002 
-.0009 
-.0008 
-.0009 
+.0060 
-.0012 
-.0006 
+.0018 
-.0031 


Inch. 

0. 

-.00065 

-.00056 

-.0002 

-.00095 

-.00075 

-.0010 

+.00515 

-.00125 

-.00065 

+.0044 

-.0M3 


Strains  Released  Dubing  the  Successive  Changes  in  the  State 

OF  THE  Metal. 

MUZZLE   END. 

Surface  diameters.     Face  A-B. 


Section  5i^  long  removed  and  faced  off  to  5''.75. 

Eccentric  metal  turned  off 

Exterior  diameter  now  8''.075 

i'^  slice  detached  from  face  A-B , 

Ringl  detached 1 

Ring  2  detached 


Rings. 


Diameters. 


Inch, 

0. 

+.0007 
+.0013 


+.0094 
—.0036 


B. 


Inch, 

0. 

—.0002 
—.0002 
—.0030 
—.0024 
—.0014 
—.0014 


Mean. 


Inch. 

0. 

+.0002.5 
+.00056 


—.00285 

+.0040 

—.00245 


486 


INTEBNAL   8TBAIK8   IN  5-INOH  B.  F.  GUN  TUBE. 


Strains  Released  During  the  Suocessiye  Changes  in  the  State 

OF  THE  Metal. 

MUZZLE  END.. 

Surface  diameters.     Face  A^-Bi. 


RingB. 


I 


Diameten. 


Mean. 


Section  51''  long  remoyed  and  faced  off  to  8^.75. 

Eccentric  metal  turned  off.  Exterior  diameter  now 
8^.075 

i"  slice  detached  from  lace  A-B,  section  remain- 
ing 4".6  long 

k"  slice  detached  from  face  Ai-Bi 

Ring  1  detached 

Ring  2  detached 


Inch, 

0. 

+.0012 
+.0012 
—.0008 
—.0005 

—.0026 
—.0020 
+.0075 
—.0022 


Inch. 


—.0001 
+.0002 
—.0001 
—.0007 
—.0081 
—.0026 
+.0008 
—.0082 


JneA. 


+.00O65 

+.0007 

—.0002 

—.0006 

—.00285 

— .0QCS3 

+.00415 

—.0042 
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Slice  8  Feet  fbom  Muzzle. 

SLICE  INTACT. 


King. 

Dlaiueten. 

A. 

B. 

Mean. 

1 

Inches. 
6.2181 

Inches, 
5.2156 

Inches.     1 
6  2143 



RING  DETACHED. 


1  detached. 


5.2188 


5.2119 


5.2126 


Ring  cut  apart  radially,  whereupon  the  ends  closed  in  a  distance  of 
".44  measurea  on  a  chora  of  l".0O. 

Slice  5  Feet  from  Muzzle. 
Exterior  diameter  of  slice,  8".  85. 

8UCE  INTACT. 


Ring. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
5.2101 

Inches. 
5.2090 

Inches. 
5.20965 

RING  DETACHED. 

1  detached 

6.2078 

5.2120 

5.2099 

Rin^  cut  apart  radially,  whereupon  the  ends  closed  in  ".34  measured 
on  a  chord  oi  1".00. 

The  ring  was  straightened  and  then  curved  in  the  reverse  direction, 
bending  the  ring  until  it  assumed  a  curvature  of  6"  radius.  Along 
the  junction  of  one  land  and  a  groove  on  the  slack  side  of  the  land 
a  fine  longitudinal  crack  developed;  otherwise  no  cracks  were  visible. 


490  uttebnal  strains  in  5-inoh  bubst  gun. 

SuoE  3  Feet  fbom  Muzzle 
Exterior  diameter  of  slice,  7".  76. 

SLICE  INTACT. 


1 

Ring. 

Diameten. 

1 

A, 

B. 

Mean. 

'    1 

Inche$. 
&2123 

Ind»e$. 
6.2048 

Tnrhet. 
6.20»6 

1 

RING  DETACQED. 


5.2119 


5.2041 


5.2080 


Ring  cut  apart  radially  (one  cut  with  a  hack  saw),  whereupon  the 
ends  sprung  together  firmly. 

Slice  4  Inches  from  Muzzle. 
Exterior  diameter  of  slice,  7".  22. 

SUCE  INTACT. 


1 

Ring. 

Diameters. 

; 

A. 

B. 

Mean. 

1  1 

Inelux. 
5.2154 

Inches. 
5.2114 

Inches. 

1 

RING  DETACHED. 

1    1 

6.2167 

6.2101 

5.2129 

Ring  cut  apart  radially,  whereupon  the  ends  sprung  together  ".23, 
measured  on  a  chord  of  1".00. 

Stresses  released  by  detaching  rings  1  from  the  several  slices. 


Mean  diameters, 
rings  1. 


Distonce  of  slice  from  munle. 


8  feet.... 
5  feet.... 

3  feet.... 

4  inches . 


In  slice.     Detached. 


Inchtt, 
5.2143      I 
6.20966 
6.20855 
6.2184 


Inches. 
6.2126 
6.2099 
6.2080 
6.2129 


Difference. 


Inch. 
-.0017 
+.00036 
-.00056 
-.0006 


Stresses  releai^. 


Tenrion.      O^ST^  \ 


Pounds. 
9,800 


8,200    <. 
2,900     . 


ftmnd^- 
'***2*666' 


Of 


h 


«<?o 


a      Hii 


I-^ 


|« —    t^.op 


H  D0C.-^.<2;??~  56  1 
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Slice  11  Feet  fbom  Muzzle. 
Original  diameter  of  rings  in  the  slice. 
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1 

Rings. 

Dlametera. 

A. 

B. 

Mean. 

i    1 

Inches. 
5.2252 
5.7852 
6.8380 
9.4330 

Inches. 
5.2308 
5.7808 
6.3318 
9.4396 

Inches. 

5.22775 

5.7830 

6.3324 

9.4363 

'    > 

!  i:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

'    4 

! 

RINGS  ALL  DETACHED. 

'    1  detached 

5.2292 
5.7866 
6.3328 
9.4339 

5.2261 
5.7813 
6.3320 
9.4398 

5.22765 
5.78345 
6.8324 
9.43685 

2  detached 

3  detached 

4  detached 

Slice  11  Feet  Fbom  Muzzle. 

SLICE  INTACT. 

State  of  internal  strains  and  stresses. 


! 

RingB. 

i 

Present 

mean 

diameters. 

Strains, 

Stresses  per  square 
inch. 

Tendon.      ^^^^ 

Tension. 

Compres- 
sion. 

1 

Inches. 

5.22775 

5.7880 

6.8324 

9.4363 

Inch.      1       Inch. 
.0001    1 

Pounds. 
600 

Pounds. 

2 

00045 

2,300 

0 

1,700 

3          

0.                 0. 
1        .00065 

0 

4 

Ring  1  cut  apart  radially,  whereupon  the  ends  closed  in  a  distance  of 
about  ".23  circumferentiaUy. 

The  lands  of  the  ring  showed  very  generally,  on  their  top  surfaces, 
short  circumferential  cracks. 

Slice  taken  4"  from  muzzle  end  of  tube. 
H SM'^ 


H 7."^^ 


In  cutting  oflf  the  i"  slice  from  the  tube,  when  the  metal  below  the 
cutting  off  tool  was  about  6i"  diameter  the  tool  was  changed  and 
a  narrower  one  employed  to  detach  the  slice,  leaving  the  slice  with  a 
thin  ring  of  metal  attached  at  one  end,  as  shown  in  the  above  sketch. 

The  slice  was  then  faced  off  on  each  end,  and  the  outside  of  the  ring 
of  attached  metal  turned  down  to  5". 227  diameter. 
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Measurements  of  the  bore  at  the  outer  end  of  the  attached  ring  were 
then  begun,  and  continued  as  the  metal  in  the  attached  ring  was  turned 
down  to  snaaller  diameters. 


Exterior 

diameter  of 

ring. 

Microm- 
eter 
reading 

ThicknesB 

of  metal  in 

ring  over 

lands. 

Strains  released. 

Total 

contrac- 

Uon. 

Saccessive 
contrac- 
tion. 

Inches. 
6.227 
6.187 
6.147 
6.107 

Inch. 
.1922 
.1917 
.1912 
.1904 

Inch. 
.1135 
.0935 
.0735 
.0535 

Inch. 

0. 
.0006 
.0010 
.0018 

Inch. 

0. 
.0006 
.0006 
.0008 

The  tensile  stress  corresponding  to  the  total  strain,  ".0018  released, 
is  (.0018  X  30,000,000)  -^  5.00  =  10,800  pounds  per  sauare  inch. 

The  thin  ring  was  now  detached  and  cut  apart  radially,  whereupon 
the  ends  sprung  together,  overlapping  each  other  1".30,  thus  releas- 
ing residual  strains,  and  indicating  the  prior  existence  of  internal 
strains  of  rapidly  varying  intensity  in  the  walls  of  the  thin  ring. 

Section  6"  long  taken  from  the  tube,  5  feet  from  the  muzzle. 


At  one  end  of  the  6"  section  the  metal  was  turned  down,  a  length 
of  i",  until  the  exterior  diameter  was  reduced  to  5. "56.  At  this  state 
two  diameters  were  established  at  the  bore  ".10  from  the  outside  end 
of  the  ring  which  had  been  thus  formed  by  the  turning  down  of  the 
metal. 

On  these  two  diameticrs,  taken  at  right  angles  to  each  other,  meas- 
urements were  taken  as  the  ringwas  successively  reduced  in  thickness, 
with  the  following  results: 


Exterior 
diameter 
of  ring. 

Thickness 
of  metal 
in  ring. 

Micrometer  readings 
on  diameten. 

Successive  change 
in  diameters. 

A. 

B. 

A. 

B. 

Inches.           Inch. 
6.56                .25 
6.46                .20 
6. 86                .16 
6.26    .             .10 

Inch. 
.1999 
.1997 
.1991 
.1982 

Inch. 
.2006 
.2008 
.1997 
.1968 

Inch. 
0. 
—.0002 
-.0006 
-.0009 

Inch. 
0. 
-.0002 
-.0006 
-.0009 

Total 

contraction 

of  ring  at  tl 

lebore 

.0017 

.0017 

INTEBKAL   8TBAIN8   IN  5-IKCH   BURST   GVN. 
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The  ring,  as  above  shown,  had  been  contracting  on  the  measured 
diameters  as  the  outside  metal  was  turned  off.  leaving  its  inner  surface, 
the  original  surface  of  the  bore,  undisturbea. 

The  ring  was  now  detached  from  the  end  of  the  piece,  after  which 
the  micrometer  readings  were  as  follows:  ^ 


A. 

B. 

^Mneteni .     .        , . .  .     . 

Inch. 

.1914 
-.0068 

Inch, 

.2098 
+.0110 

fiiiccesHlve  ohftn^ 

The  detached  ring  became  elliptic. 

The  ring  was  cut  apart  radially,  whereupon  the  ends  sprung 
together  a  distance  of  ".62^,  measured  on  a  chord  of  1".00 

Section  6  Inches  Long  cut  from  the  Tube,  8  Feet  from  the 

MuzziiE. 

Section  turned  down  in  the  same  manner  as  the  6"  section  taken  5 
feet  from  muzzle. 

When  the  ring  on  the  end  of  piece  was  turned  down  to  5".  66 
exterior  diameter,  measurements  at  tne  bore  were  begun,  and  continued 
as  follows: 


Exterior 

diameter 

offing. 

ThIckneaB 
of  metal 

over 
grooves. 

Micrometer  readings 
on  diameters. 

SuccessiTe  change  in 
diameters. 

A. 

B. 

A. 
Inch. 

B. 
Inch. 

Inches. 
5.66 
5.66 
6.46 
6.86 
6.26 

Inch, 
.90 
.26 
.20 
.15 
.10 

Inch, 
.'Jim 
.2084 
.2027 
.2023 
.2012 

Inch, 
.2008 
.2004 
.1909 
.1993 
.1979 

-.0004 
—.0007 
-.0004 
-.0011 

-.0004 
-.0006 
-.0006 
-.0014 

Total 

contraction 

Of  ring  at  it 

lebore..... 

.0026 

.0029 

The  ring  was  now  cut  off  the  end  of  the  piece,  after  which  the  diam- 
eters measured  as  follows:  A,  ".2032;  B,  ".2012,  thus  showing  an 
expansion  of  ".0020  and  .0033.  The  ring  was  cut  apart  radially, 
whereupon  the  ends  sprung  together  a  distance  of  ".55,  measured  on 
a  chord  of  1".00. 
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Section  6  Inches  Long  Taken  fbom  the  Tube  11  Feet   from 

THE  Muzzle  End. 

Section  turned  down  at  one  end  in  the  same  manner  as  the  section 
5  feet  from  muzzle. 

When  the  ring  on  the  end  of  the  piece  was  turned  down  to  6".  14 
diameter,  measurements  at  the  bore  began  and  were  continued  as 
follows: 


Micrometer  readings 

Exterior  '  ^oTSSS" 
diameter  ,   ^f  metal 

on  diameters. 

diameters. 

of  ring. 

UTcr 

grooyei. 

A. 

B. 

A. 

B. 

Inche$. 

Inch, 

Inch. 

Inch, 

Inch, 

Inch. 

6.14 

.54 

.1969 

.2006 

0. 

0. 

6.06 

.60 

.1988 

.2004 

.0001 

.0002 

6.96 

.45 

.1968 

.2004 

0. 

0. 

5.86 

.40 

.1987 

.2002 

.0001 

.0002 

5.76 

.85 

.1967 

.2002 

0. 

0. 

5.66 

.80 

.1965 

.2001 

.0002 

.0001 

5.56 

.25 

.1981 

.1997 

.0004 

.0004 

5.46 

.20 

.1978 

.1998 

.0008 

.0004 

5.86 

.16 

.1968 

.1992 

.0005 

.0001 

5  26 

.10 

.1968 

.1987 

.0005 

.0005 

Total 

[;ontractlon 

of  ring  at  th 

ebore 

.0026 

.0019 

The  ring  was  now  cut  off  the  end  of  the  piece,  after  which  the  diam- 
eters measured  as  follows:  A,  ".2072;  6,  ".1925;  thus  showing  an 
expansion  on  diameter  A  of  ".0109,  and  a  contraction  on  diameter  B 
of  ".0062. 

The  ring  was  cut  apart  radially,  whereupon  the  ends  sprung  together 
a  distance  of  ".36  measured  on  a  chord  of  1".00. 

A  ring  4"  from  the  muzzle  end,  i"  long,  and  ".10  thick  over  the 
grooves  was  cut  off  and  then  cut  apart  radially,  whereupon  the  endij 
sprung  together  a  distance  of  ".22,  measured  on  a  chord  of  1".00. 


5-lNCfl  R.  F.  GDN  TUBES. 


TENSION   SPECIMENS  FEOM  INITIAL 
TENSION   SLICES. 
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Tangential  Specimens  from  5-inch  Tube  11272  B,. 


BREECH   slice. 


No.  6458. 
Diameter,  ".480. 
Sectional  area,  .181  square  inch. 
Gauged  length,  3". 


.^PpIifXl  lOHtltl. 

Elongation 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Succeaaive 

permanent 

set. 

Inch. 
0. 

RemarkK. 

Total. 

Per  square 
inch. 

J\mtuU. 
1,000 
h.ooa 

181 
905 

Inch. 
0. 

.000100 
.000900 
.000683 
.001000 
.001167 
.001333 
.001533 
.001667 
.001700 
.008367 
.005400 
.007367 
.006300 
.009167 
.011000 
.013233 
.014900 
.017000 
.019700 
.021667 
.024867 
.027167 
.080288 
.084038 
.038000 
.042367 
.048000 
.064833 

Inch. 
0. 

.000100 
.000200 
.000833 
.000367 
.000167 
.000166 
.000200 
.000134 

.001667 
.002033 
.001967 
.000983 
.000867 
.001833 
.002233 
.001667 
.002100 
.002700 
.001967 
.003200 
.002300 
.009066 
.008800 
.003967 
.004367 
.005683 
.006833 

Inch, 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1  810    ,        10.000 
3,620            20,000 
5.430            30.000 
6.335    1        35.000 
7.240    ,        40,000 
8,145    ■        45,000 
8.688    '        48,000 
8,869            49,000 
9,060            50,000 
9.231             51,000 
9,412    ,        62,000 
9,.i93    !         58.000 

0. 

9,774 
10,136 
10,498 
10,860 
11.222 
11.584 
11,946 
12.308 
12,670 
13,082 
13.394 
13,756 
14.118 
14.480 
14.842 
16.220 

54,000 
56.000 
58,000 
60,000 
62,000 
61,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
89.610 

General  summary.  . 

Tensile  strength  per  square  inch  of  original  section ponmlB..    89,il6 

Elastic  limit  per  Miiufcre  inch  of  original  nctloii 4o...    4f,W0 

Hoogation  per  inch  after  rapture Imt^..     .2400 

Klongstlon  per  Inch  under  strain  at  elastic  limit do...  .WITOD 

Reduction  fii  diameter  at  point  of  rapture de...       .180 

Reduction  in  area  after  rapture,  per  cent  of  original  section 46.8 

Position  of  rapture ".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections *.34*,''.19,''.19 

H.  Doc.  300 32 
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Duplicate  of  No.  6458. 
No.  6459. 


Diameter,  ".480. 

Sectional  area,  .181  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^ration 
per  inch. 

Inch. 
0. 
.000100 
.000600 
.000633 
.000967 
.001138 
.001800 
.001600 
.001700 

008000 
.004333 
.006667 
.007400 

009633 
.010900 
.012833 
.014633 
.017000 
.019333 
.021000 
.024000 
.026000 
.029667 
.031667 
.036333 
.040333 
.045000 
.051000 

SuccesBive 
elongation 
per Inch. 

Inch. 
0. 
.000100 
.000200 
.000633 
.000634 

Permanent 
set. 

0. 
0. 

Succesrive 

permanent 

set. 

Inch. 
0. 

Total. 

Per  aqoare 
inch. 

Remarks. 

Pounds. 
181 
9U6 

1,810 
8.020 
5,480 
6.385 
7,240 
8,145 
9.060 
9,231 
9.412 
9,698 
9.774 
10,186 
10.496 
10,800 
11,222 
11,684 
11,946 

i2,3ra 

12.070 
18,032 
13,394 
13.756 
14.118 
14.480 
14.842 
15,204 
16,640 

Pounds. 
1.000 
5,000 
10.000 
20.000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
52.000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
91,980 

Initial  load. 

000166 
.000167 

.001300 
.001333 
.002334 
.UUUTJ3 
.002233 
.001267 
.001933 
.001800 
.002367 
.002333 
.001667 
.003000 
.002000 
.003667 
.002000 
.004666 
.004000 
.004667 
.006000 

1 

Elastic  limit. 

1  

, 

1 

.. 

Tensile  strength. 

1 

General  sumvmry. 

Tensile  strength  per  square  inch  of  original  section pounds..   91.930 

Elastic  limit  per  square  inch  of  original  section do...    50.000 

Elongation  per  inch  after  rupture inch..     .2043 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...      .120 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture ".75  from  neck 

Character  of  oroken  surface silky,  oblique,  trace  of  giannlatloD 

EkngaUon  of  inch  sections "84»"15.'M2 
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Tangential  Specimens  fbom  Annealed  5*ingh  Tube,  11272  B,. 

BREECH   slice. 

No.  6460. 
Diameter,  ".480. 
Sectional  area,  .181  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Elonntion 
per  Inch. 

SucoeflBlye 
elonntion 
per  inch. 

Permanent 
iet. 

SncceniTe 

pennanent 

■et. 

Remark! 

Total. 

Per  te  Hare 
inch. 

181 
905 
1,810 
8,620 
5,480 
6,885 
7,240 
8,145 
8,688 

8,869 

9,050 

9,281 

9,412 

9,698 

9,774 

9,965 

10,186 

10,317 

10.496 

10,679 

10,860 

11,222 

11,564 

11,946 

12.808 

12,630 

18,082 

18. 8M 

13,786 

14,118 

14,480 

14,842 

15.204 

16,600 

Poundi. 
1,000 
5.000 
10,000 
20,000 
80,000 
85.000 
40,000 
45,000 
48,000 

49,000 

50,000 
51,000 
52,000 
58,000 
54,000 
56,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 

'   64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 

.  78,000 
80,000 
82,000 
84,000 
92,210 

Inch, 
0. 
.000100 
.000900 
.000688 
.000967 
.001138 
.001300 
.001600 
.001667 
/    .001733 
t    .002833 
.005000 
.005667 
.006333 
.007700 
.006338 
.009667 
.010083 
.011000 
.011833 
.013333 
.013733 
.016700 
.017400 
.019700 
.022500 
.024267 
.087500 
.080000 
.089000 
.067883 
.042500 
.046167 
.058383 

Inch, 
0. 
.000100 
.000900 
.000688 
.000684 
.000166 
.000167 
.000200 
.000167 
.000066 
.000600 
.002667 
.000667 
.000666 
.001367 
.000633 
.001334 
.000366 
.000967 
.000833 
.001600 
.000400 
.001967 
.001700 
.002800 
.002800 
.001767 
.008233 
.002500 
.008000 
.004383 
.005167 
.008667 
.007166 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

Oerural  gummary. 

Tensile  strength  per  square  inch  of  orifflnal  section pounds..    92,210 

Ilastlc  limit  per  square  inch  of  original  section do...    48,000 

Boogatlon  per  inch  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...      .110 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.6 

Position  of  rupture '.8  from  neck 

Chaimcter  of  broken  surface silky  60  per  cent,  flue  granular  40  per  cent 

ElongttkMiof  inchfecttont M8,<14,"'.88* 


500 


5-inoh  r.  f.  gun  tubes. 

Duplicate  op  No.  6460. 

No.  6461. 


Diameter,  ".480. 

Sectional  area,  .181  square  inch. 

Gauged  length,  3". 


Applied  loads. 

SnoceniTe 
elongation 
perlnch. 

Permanent 
set. 

8ucce«lTe 

permanent 

set. 

Remarks. 

Total. 

Peraquare 
Inch. 

per  Inch. 

F&undt. 

181 

905 

1,810 

3,620 

5,480 

6,385 

7,240 

.    8,146 

8,826 

,    8,607 

8,688 

8,869 

9,060 

9.231 

9,412 

9,503 

9,774 

10,136 

10,496 

10,860 

11.222 

11,684 

11,946 

12,806 

12,670 

13,082 

18,394 

13,756 

14, 118 

14,480 

16,190 

Pounds. 
1.000 
5.000 
10.000 
20,000 
80,000 
35.000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62.000 
63,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
89,460 

Inch. 
0. 
.000100 
.000800 
.000688 
.000967 
.001188 
.001800 
.001467 
.001600 
.001567 
.006400 
.006338 
.006667 
.007667 
.008638 
.009667 
.010600 
.012100 
.014600 
.015967 
.018683 
.020633 
.022883 
.026333 
.029167 
.0S1667 
.066000 
.089988 
.044600 
.061167 

Inch. 
0. 

.000100 
.000200 
.000333 
.000834 
.000166 
.000167 
.000167 
.000033 
.000067 
.003838 
.000988 
.000334 
.001000 
.000966 
.000984 
.001068 
.001500 
.002500 
.001367 
.002666 

002200 
!002000 
.008600 
.002884 
.002600 
.004833 
.008983 
.004667 
.006667 

Inch. 
0. 
0. 

Iwh. 
0. 

IniUal  load. 
ElasUc  limit. 

Tensile  strength. 

0. 

Oeneral  tummary, 

Tenttle  strength  per  sqtiare  inch  of  original  section pounds..  89,480 

Klasticlimlt  per  square  inch  of  original  section do...   47,000 

— .        ^  inchi'" 


89.480 
47,r' 
.1167 
001667 


Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48. 

Poaition  of  rupture ".85fi«Bneck 

Chancter  of  broken  surface silky,  in  part  interspersed  with  fine  granuiatiao 

i3on  of  inch  sections -'ii»,  ".n, '44 


SOFT  STEEL  CAPS  FOR  5-INCH  A.  P.  SHELL. 
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SOFT  STEEL  CA1»S  FOR  A.  P.  SHELL. 
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No.  6226. 


Marks,  ^^^ 

Diameter,  ".505. 

Sectional  area,»  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EIongRtion 
per  Inch. 

Inch. 
0. 

.000100 
.000250 
.000550 
.000750 
.000800 
.009600 
.011000 
.012400 
.014000 

SuceewiTe 
elongation 
per  inch. 

Successive 

Remarks. 

i 

Pei™nent  pemuinent 
'*^-       1       set. 

1 
1 

Pmmdf. 

200 

1.000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25.000 
26,000 
27,000 
28,000 
29.000 
90,000 
55.450 

Inch. 
0. 

.000100 
.000150 
.000900 
.000200 
.000060 
.006800 
.001400 
.001400 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 
Ten.<dle  strength. 

2,000 

4,000 

5,000 

6,200 
5,400 
5,600 
5,800 
6,000 
11,000 

General  summary. 

Tensi  le  strength  per  square  i  nch  of  original  section pounds . .    55, 450 

Elastlcllmit  per  square  inch  of  original  section do...    26,000 

Elongation  per  incti  after  rupture inch..     .8250 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  000600 

Reduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture T' from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".29,  ".42* 


No.  6227. 
Marks,  l\  ^ 
Diameter,  ".5001 
Sectional  area^  .196  square  inch. 
Gauged  length,  2". 


Applied  loads. 

in^«t0aflon 

SucceniYe 

Successive 

I 

Total. 

Per  square 

''^^"hiS^r 

Permanent  pennanent 

«*•        1       set. 

1 

Remarks. 

J\mndf. 
196 
960 

Pounds.         Inch. 
1,000       0. 
5,000         .000100 
10, 000          . 000800 

Inch. 
0. 

.000100 
.000200 
.000800 
.000250 
.000100 
.000550 
.008750 
.001750 
.001500 
.002000 

Inch, 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength .            ^  ^ 

1,966 
8,920 
4,900 
5,096 
5,292 
5.488 
5,684 
5,880 
6,076 
11,170 

20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
56,990 

.000600 

.000860 
.000960 
.001500 
.010250 
.012000 
.018500 
.015600 

General  summary, 

Tttudle  BCrength  per  square  inch  of  oriainal  section ponnds..    66,990 

Elastic  limit  per  square  inch  of  original  section do...    26^^ 

KloQgKtion  per  inch  after  rupture inch..    ^8600 

Eloiigmtion  per  inch  under  strain  at  elastic  limit do...  .000960 

RednctSon  in  diameter  at  point  of  rupture do...       .155 

RedQCtkminareaafterrupture,  per  cent  of  original  section 61.9 

Position  of  rapture 1*8  from  neck 

Chancter  of  broken  surface fine,  silky 
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SOFT   STEEL    CAPS   FOB   A.   P.  SHELL. 


No.  6228. 


Marks,  c  3  ^ 
Diameter,  ".505. 
Sectional  area,  .20 
Gauged  length,  2" 


square  inch. 


Applied  loadA. 

Elongation 
per  Inch. 

SucceflBive 

elongation 

per  Inch. 

Permanent 
set 

Inch. 
0. 
0. 

SuccesBlye 

permanent 

set. 

Total. 

Per  square 
incn. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
5,000 
5.20O 
5.400 
5.600 
5.800 
6,000 
6,200 
6.400 
11,240 

Pounds. 
1,000 
5,000 
10.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29.000 
90,000 
81.000 
32,000 
56,200 

Inch. 
0. 

.000100 
.000850 
.000650 
.000950 
.001000 
.001060 
.012000 
.018100 
.014900 
.016560 
.018600 

Inch. 
0. 

.000100 
.000260 
.000800 
.000800 
.000060 
.000060 
.010960 
.001100 
.001800 
.001660 
.002060 

Inch. 
0. 

Initial  load. 

Elasti'*  limit. 

Tensile  strength. 

General  summary, 

Tenaile  strength  per  square  Inch  of  original  section pounds..    56.200 

Elastic  limit  per  square  inch  of  original  section do...    27.000 

Elongation  per  inch  after  rupture inch..     .3900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001(^ 

Reduction  In  diameter  at  point  of  rupture do...      .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59.8 

Position  of  rupture • l*.?  from  neck 

(Character  of  broken  surface fine  silky 

Elongation  of  inchsections '».44«,  ".»* 


CAST-STEEL  SHELL  BODIES. 


SPECIMENS  FROM  800-POUND  AND   1,000-POUND 
B.  L.  MORTAR   SHELLS. 
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CAST-8TEEL   SHELL   BODIES. 

800-PouND  Shells. 

No.  6035. 
Marks,  5153. 
Diameter,  ".505. 

Sectional  area,  .20  square  inch.  , 

Gauged  length,  2". 
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Applied  loads. 

Elongation 
per  Inch. 

SuccesBlTe 
elongation 
perluch. 

Permanent 
set. 

BocceniYe 

permanent 

set 

Remarks. 

T^tal.     ^]^^ 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8.200 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
66,000 
58,000 
60,000 
64.000 
68,000 

Inch. 
0. 

.000100 
.000850 

.001000 
.001450 
.001860 
.004500 
.007000 
.007960 
.009900 
.012600 
.015000 
.016600 
.018560 
.021000 
.024000 
.027000 
.080000 
.0400 

Inch. 
0. 

.000100 
.000250 
.000260 
.000400 
.000450 
.000400 
.002660 
.002600 
.000950 
.001960 
.002600 
.002600 
.001600 
.002060 
.002460 
.008000 
.003000 
.008000 
.0100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

0. 



General  mmmary, 

TensOe  strength  per  square  inch  of  original  section pounds..    68,000 

Klastlcllmit  per  sqnare  inch  of  original  section do...    88,000 

Klongatton  per  inch  after  ruptore inch..     .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Bednctlon  In  diameter  at  point  of  mptnre do...       .016 

Rednctioninareaafterruptare,  per  cent  of  original  section 5.7 

Position  of  ruptore ".1  from  neck 

Character  of  oroken  surface granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  inch  sections ^06, ''.07* 
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OAST-STEEL   SHELL    BODIES. 


No.  6036. 
Marks,  5161. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Succeasive 

elongation 

perlnch. 

Inch. 
0. 

.000100 
.000250 
.000260 
.000400 
.000560 
.000200 
.003000 
.002750 
.001400 
.001000 
.002100 
.002250 
.001650 
.002600 
.001600 
.002400 
.009000 
.003400 
.0061 
.0100 
.0100 
.0150 

Permanent 
set. 

Sncceasiye 

permanent 

set. 

Remarks.              ' 

Total. 

Per  square 
inch. 

perlnch. 

Poundi. 

200 

1.000 

2.000 

4,000 

6,000 

7,800 

8,000 

8,200 

8.400 

8,600 

8,800 

9,200 

9,600 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,800 

13.600 

14,400 

15,200 

15,720 

Ptmndg, 
1,000 
5,000 
10,000 
20,000 
30,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,600 

Inch, 
0. 

.000100 
.000850 
.000600 
.001000 
.001560 
.001760 
.004760 
.007500 
.008900 
.009900 
.012000 
.014250 
.015900 
.018500 
.020100 
.022500 
.025500 
.028900 
.0350 
.0450 
.0560 
.0700 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 
Elastic  limit. 

0. 

Tensile  strength. 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78|6e0 

BlMtic  limit  per  square  inch  of  original  section .do...    aolOQO 

Klongation  per  incn  after  rupture inch..     .OOM 

Elongation  per  inch  under  strain  at  elastlclimit do...  .OOISM 

Reduction  in  diameter  at  point  of  rupture do...       .OBS 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Podtlon  of  rupture '.6  from  neck 

Character  of  broken  surfaee granular  85  per  cent,  dull  sUkjr  15  per  cent 

Elongation  of  inch  sections 'Cll*,».08 


OAST-STEEL   SHELL    BODIES. 

No.  6037. 
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Marks,  6167. 

Diameter,  .506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonsatSon 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 

Successive 

Remarks. 

Total. 

Per  square 
Inch. 

permanent 
set. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

1,000 
5,000 
10,000 
20.000 
30,000 
88.000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,050 

Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.001660 
.001900 
.006750 
.008000 
.009400 
.011350 
.013300 
.015600 
.017650 
.020000 
.022750 
.025600 
.028500 
.081750 
.0400 
.0500 
.0650 
.0900 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000650 
.000250 
.004850 
.001250 
.001400 
.001950 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.001950 
.002200 
.002150 
.002350 
.002750 
.002750 
.009000 



11,200 

11,600 

i     12,000 

.003250 

.006250 

.0100 

.0150 

.0260 



12.800 

13.600 
14,400 
15.200 
15,610 

General  tummary. 

TensOe  strength  per  square  inch  of  originAl  section pounds..    78,060 

Elastic  limit  per  square  inch  of  original  lection do...    38,000 

Ekmgatlon  per  in<^  after  rupture inch..     .1250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Seduction  in  diameter  at  point  of  rupture do...       .085 

Bedoctlon  in  area  after  rupture,  per  cent  of  original  section ...., 13.2 

VsjAxkmoi  rupture ^85  from  neck 

Chamcier  of  broken  Burf^u» dull  silky 

Hoagatian  of  inch  sections '.U, ''.14* 
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OAST-STEEL   SHELL    BODIES. 


No.  6038. 
Marks,  6173, 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed  loads. 

Slonntion 
permch. 

SacoetBiTe 
eloDffation 
per  inch. 

Permanent 
set. 

SuccenlTe 

permanent 

set 

( 

Total. 

Per  square 
inch. 

Remarks.             1 

Pounda. 
2U0 
1,000 
2,000 
4,000 
6,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 

9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
18,600 
14,400 
15,200 
15,780 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
86.000 
87.000 
88.000 
89,000 
40,000 
41,000 
42.000 
44,000 
46,000 
48,000 
50,000 
62,000 
54.000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,650 

Inch. 
0. 

.000100 
.000600 

.000600 

.001000 

.001460 

.001560 

.004500 

.005400 

.006650 

.007600 

.008750 

.010750 

.012600 

.015000 

.017100 

.019600 

.021750 

.025260 

.027600 

.081000 

.0400 

.0500 

.0600 

.0600 



Inch, 
0. 

.000100 
.000200 
.000800 
.000400 
.000450 
.000100 
.002960 
.000900 
.001260 
.000650 
.001260 

.001750 

.002500 

.002100 

.002400 

.002260 

.008500 

.002250 

.008600 

.0090 

.0100 

.0100 

.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 



Tensile  strength. 





General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,ffiO 

Elastic  limit  per  square  inch  of  original  section do...    87.000 

Elongation  per  incn after  rupture inch..     .1160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...      .025 

Reduction  in  area  after  rupture, per  cent  of  original  section 9.3 

Position  of  rupture *  4  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  silky,  15  per  cent 

Elongation  of  inch  sections <10.M5* 


OAST-STEEL   SHELL   BODIES. 
No.  6039. 
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Marks,  5181. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongatton 
per  inch. 

BucceflBiYe 

elongation 

perinch. 

set 

SooceniYe 
set. 

Remarks. 

Total. 

Per  square 
inch. 

I\mnd». 
200 

1,000 
2,000 
4,000 
6,000 
7,800 
8,000 
8,200 
8,400 
8,600 
8.800 
9.200 
9,600 
10.000 
10.400 
10,800 

Pimitds. 
1,000 
6,000 
10,000 
20,000 
80.000 
30,000 
40.000 
41,000 
42,000 
43,000 
44.000 
46,000 
48.000 
50,000 
52,000 
64,000 
66.000 
68.000 
60.000 
64,000 
68,000 
72,000 
76,000 
77,700 

Inch, 
0. 

.000100 
.000860 

.001060 

.001500 

.001750 

.004500 

.009000 

.010000 

.OU650 

.014000 

.016000 

.018260 

.020600 

.028500 

.026400 

.029450 

.088000 

.0400 

.0600 

.0650 

.0950 

Inch. 

0. 
.000100 
.000280 
000800 
.000400 
.000460 
.000250 
.002760 
.004500 
.001000 
.001650 
.002350 
.002000 
.002260 
.002260 
.008000 
.002900 
.008060 
.003550 
.0070    . 

-.0100 
.0160 
.0600 

Jnch, 
0. 
0. 

IfiCh. 

0. 

Initial  load. 
Elasticlimit 

Tensile  strength. 

0. 

1    11,200 

■    11.000 

I    12.000 

i    12.800 

18,600 
14,400 
16,200 
16,540 

General  gummary, 

Tenille  strength  per  square  inch  of  oilfinal  section poundj..    77,700 

naatic  limit  per  square  inch  of  original  section do...    39,000 

Slongation  per  inch  after  rapture inch.       .1800 

Klongmtion  per  inch  under  strain  at  elastic  limit do...  .001600 

Rednctlon  In  diameter  at  point  of  rapture do...       .085 

^Reduction  In  area  after  rupture,  percentof  original  section 18.2 

Foaitton  of  rapture ''.56from  neck 

ChaiHcterof  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inchsections ".11,  MS* 
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CAST-STEEL   SHELL    BODIES. 


No.  6040. 


Marks,  5188. 
Diameter,  ".505. 
Sectional  area,  .20 
Gauged  length,  2" 


.square  inch 


Applied  loodH. 


Totol. 


Per  ftquare 


'or  Bqui 
incn. 


PouwU. 
200 
.  1.000 
2,000 
4,000 
6,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14.400 
15,200 
15,630 


PimivU. 
1,000 
5,000 
10,000 
20,000 
80.000 
88,000 
39.000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,150 


£loii^tion 
I)er  irich. 


Inch. 
0. 
.000150 
.000850 
.000650 
tOOIOOO 
.001550 
.001750 
.008500 
.009460 
.010500 
.012500 
.014750 
.017000 
.019500 
.021660 
.024750 
.027600 
.031600 
.034260 
.0450 
.0600 
.0700 
.1000 


Succeasive 
elongation 
per  inch. 


Inch. 
0. 

.000150 
.000200 
.000300 
.000360 
.000550 
.000200 
.006760 
.000950 
.001060 
.002000 
.002250 
.002260 
.002500 
.002150 
.008100 
.002750 
.004100 
.002650 
.010750 
.0050 
.0200 


Permanent 
set. 


Succeesive 

permanent 

set. 


Inch.       I       Inch. 
0.  !    0. 


0 
6 


Remarks 


Initial  load. 


Elastic  limiL 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds. .    78|  ISO 

Elastic  limit  per  square  Inch  of  original  section do...    38»0Q0 

Elongation  per  inch  after  rupture inch..     .1500 

Elongation  per  inch  under  s&aln  at  elastic  11ml  t do ...  .  001560 

Reduction  in  diameter  at  poin t  of  rupture do. . .       .  016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16w9  ' 

Fodtion  of  rupture ».26  from  neck 

Character  of  broken  surface granular  40 per  cent,  dull  ailky  flOper  cent 

Elongation  of  inch  sections •.li.'Jfi* 


CAST-STEEL   SHELL   BODIES. 
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No.  6041. 
Marks,  5195. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


1 

1       Applied  loads. 

per  mcb. 

SucceaslYe 

elongation 

perlncb. 

Permanent 
aet. 

• 
Succenive 

Total. 

1 

Persapare 
inch. 

permanent 
aet 

Remarka 

Pounds 
20C 

1.000 

2,000 

4,000 

6.000 

7,800 

8,000 

8,200 

8,44)0 

8.000 

8,800 

9,200 

^600 

10,000 

10,400 

10,850 

11,200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
89,000 
40.000 
41,000 
42.000 
48.000 
44,000 
46.000 
48.000 
60,000 
62,000 
54,000 
56,000 
68,000 
60.000 
64.000 
68.000 
72.000 
76,000 
79,800 

Inch. 
0. 

.000100 
.000800 
.000660 
.001060 
.001600 
.001800 
.006000 
.007780 
.009000 
.009600 
.011660 
.018900 
.016000 
.017900 
.020160 
.022660 
.025660 
.028600 
.0850 
.0400 
.0660 
.0700 

Inch. 
0. 

.000100 
.000200 
.000360 
.000400 

Inch. 
0. 
0. 

Inch.  • 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength: 

6. 

.000460 
.000800 

008200 
.002750 
.001260 
.000600 
.002160 

002260 
.002100 
.OOlflOO 
.002260 
.O(K250O 
.002900 
.009060 
.0064 
.0060 

' 

I'" 

1 



11,600 

12.000 

12,800 



13,600 
14,400 
15  200 
15,860 

.0160 
.0150 



General  nummary. 

Tensile  atrength  per  square  inch  of  original  section pounds..    79,800 

Slasticllmit  per  sqaare  inch  of  original  section d<K.,    89,000 

Elongiatlon  per  inch  after  rupture inch..     .1200 

Bongatlon  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture at  middle  of  stem 

Gbamcter  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

ElongaUon  of  Inch  sections ".12*,  ".12* 

H.  Doc.  300 33 
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OAST-STEEL   SHELL   BODIES. 


No.  6042. 


Marks,  5202. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftdft. 

Elonfation 
perinch. 

Succeniye 
pei^nch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0- 

Remarks. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

TotoL 

Per  square 
incn. 

Ptmnds, 

20O 

1,000 

2,000 

4,000 

6,000 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8.000 

8,400 

8;  800 

9,200 

9.600 

10,000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,800 

18.600 

14,400 

.    15,200 

16.000 

Pounds. 
1.000 
5,000 
10.000 
20.000 
80,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89.000 
40.000 
42,000 
44.000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,000 
72.000 
76,000 
80.000 

Inch. 
0. 

.000100 
.000400 
.000650 
.001060 
.001460 
.001660 
.002460 
.008150 
.004500 
.006750 
.006600 
.006600 
.010260 
.012000 
.013760 
.016500 
.018600 
.020650 
.023000 
.025750 
.029000 
.0850 
.0460 
.0560 
.0760 
.1200 

IndL 
0. 

.000100 
.000900 

.000260 
.000400 
.000400 
.000200 
.000800 
.000700 
.001860 
.001260 
.000850 
.001900 
.001750 
.001750 
.001760 
.002760 
002000 
.002060 
.002460 
.002760 
.008250 
.0060 
.0100 
.0100 
.0200 
.0450 

0. 
0. 

0. 



" 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    84,000 

Elongation  per  inch  after  rupture inch..      .1290 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001450 

RMuctlon  in  diameter  at  point  of  rupture do...        .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Podtioo  of  rupture ".45  from  neck 

Character  of  broken  surface gnsnolar 

Elongation  of  inch  sections M4*,  ".11 


CA8T-8TEEL   SHELL   BODIES. 
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No.  6043. 
Marks,  5210. 
Diameter,  ^'.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Per  square 
inch. 


Boundt. 
200 
1,000 
2.000 
4.000 
6.000 
7.800 
8.000 
8.200 
8,400 
8,600 
8.800 
9.200 
9.00O 
10,000 
10.400 
10.800 
11,200 
11,600 
12,000 
12,800 
18,600 
14.400 
15.200 


Poundt. 
1,000 
6,000 
10.000 
20,000 
80,000 
89,000 
40,000 
41.000 
42,000 
43.000 
44.000 
46.000 
48.000 
60.000 
S2.000 
54,000 
56.000 
58,000 
60.000 
64.000 
68,000 
72,000 
76,000 


yiticm 

per  Inch. 


Inch. 
0. 
.000100 

.ooosso 

.000600 

.001000 
.001600 
.001600 
.005000 

.006500 


.010500 

.012900 

.014900 

.017100 

.019250 

.021600 

.024750 

.027700 

.081060 

.0400 

.0600 

.0600 

.0660 


Succeasiye  i»«-»,«„^„t 
elongation  ^rmanent 
perlnch.  *'• 


Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000600 
.000100 
.008400 
.008500 
.001000 
.001000 
.002400 
.002000 
.002200 
.002160 
.002360 
.008160 
.002950 
.003360 
.008960 
.0100 
.0100 
.0250 


Inch. 


duccenive! 
permanent 


Remarks. 


Inch. 


Initial  load. 


!!  Elastic  limit. 


I  Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  Inch  of  orglnal  section pounds . .    76, 000 

Elastic  limit  per  square  inch  of  original  section do. . .    40, 000 

Elongation  per  inch  after  rupture inch..     .0850 

Elon^tion  per  inch  under  strain  at  elastic  limit do ....  001600 

Reductiota  in  diameter  at  point  of  rupture - do...       .026 

Reduction  in  area  after  mpture,  per  cent  of  original  section 9. 5 

Position  of  rupture ''.6  from  neck 

Character  ol  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".te^,  ".08 
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CAST-STBEL  8HELL  B0DIK8. 


No.  6044. 


Marks,  6217. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SttoceniYe 

Permanent 

set. 

Succeni^e 

permanent 

set 

' 

Total. 

Per  Miuire 
Inch. 

elongation 
per  inch. 

i  Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,000 
8,400 
8,600 
8,800 
9,000 
9.200 
9.600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
18,600 
14,400 
15,200 

Ptmnds. 
1,000 
5.000 
10,000 
20,000 
80.000 
40,000 
.41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68,000 
60,000 
64.000 
68,000 
72.000 
76,000 

Inch. 
0. 

.000100 
.000860 
.000600 
.000950 
.001460 
.001460 
.001600 
.001600 
.010600 
.011260 
.012100 
.012960 
.016600 
.017400 
020000 
.022160 

.028250 
.0300 
.0400 
.0600 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000250 
.000260 
.000660 
.000500 

0. 
.000050 

.000100 
.008900 
.000760 
.000650 

.000660 

.002660 

.001900 

.002600 

.002160 

.003100 

.006000 

.001760 

.0100 

.0100 

: 

0. 



Elastic  limit 

i 

! 

::::::::::::i::::;::::::: 

t 

::::::::::..:.:::::::::: 

Tensile  strength. 

t 

1 

1 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section poonds..    76,000 

Elastic  limit  per  squar  inch  of  original  sectior do...    ^vn 

Elongation  per  inch  after  rapture Inch..      .0600 

Elongation  per  inch  under  strain  at  elasMc  limn do...  .001600 

Reduction  in  diameter  atpoint  of  rupture do...       .025 

Reduction  in  area  after  rupture, per  cent  oi  original  section 9.5 

Position  of  rupture '.60  from  neck 

Character  of  oroken  surface granular  40  per  cent,  dull  silky  00  per  cent 

Elongation  of  inch  sections ." '.09*,  "JSI 


CAST^TEEL  SHELL   BODIES. 
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No.  6045. 


Marks,  52^. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Eloomtion 
permch. 

SucoetBlTe 
elongation 
perlnch. 

Permanent 
act. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pimnds. 

200 

1,000 

2.000 

4,000 

Awndf. 
1,000 
6,000 
10.600 
20,000 
80,000 
40,000 
41,000 

Inch. 
0. 

.000100 
.000860 
.000660 
.001000 
.001860 
.007780 

Inch. 

.000100 
.000260 
.000900 
.000850 
.000850 
.006400 
.001000 
.000750 
.001000 
.002250 
.002250 
.002160 
.002600 
.002250 
.008500 
.008000 
.008500 
.0060 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

i      6,000 

0. 

8,000 

8.200 

8.400 

8.600 

8.800 

9,200 

9,600 

10.000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

14,670 

42,000    '        (KKTfiO 

1 

43,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
56,000 
60.000 
64,000 
68,000 

78,860 

.009600 

.010500 

.012760 

.015000 

.017150 

.019750 

.022000 

.026600 

.028600 

.062000 

.0400 

.0600 

,0660 

1 

9. 

.0160 
.0150 

1 

General  mmmary, 

EensUe  strength  per  aqnare  Inch  of  original  section poonda..    73,860 

Klastlc  limit  per  BQuare  inch  of  original  section do...    40,000 

Sloogatfton  per  inch  after  rupture inch..     .0800 

RIongation  per  inch  under  strain  at  elastic  limit do ...  .  001860 

Reduction  in  diameter  at  point  of  rupture ^ do...       «.026 

Ceductlon-in  area  after  rupture, per  cent  of  original  section 9.5 

lositioB  of  nmtuie ^.86  from  neck 

Tharacterof  Broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

noDgation  of  inch  sections '.07,  '.09* 


518 


CAST-STEEL  SHELL   BODIES. 


No.  e046. 


Marks,  5233. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

perinch. 

Sncceasive 
elonntion 
perinch. 

Permanent 
set 

SucoesBive 

permanent 

set 

Remarks. 

'    To-l.     ''«I„X~ 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8.400 

8,6or 

8,800 
9.200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12.000 
12,800 
13,600 
14,400 
14,420 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
72,100 

Inch. 
0. 
.000100 
.000850 
.000660 
.001000 
.001600 
.001600 
.001700 
.000250 
.010360 
.012000 
.014250 
.016600 
.019060 
.021600 
.024250 
.027000 
.080900 
.0350 
.0460 
.0600 

Inch. 
0. 
.000100 
.000260 
.000800 
.000850 
.000600 
.000100 
.000100 
.007550 
.001100 
.001650 
.002250 
.002250 
.002550 
.002450 
.002760 
.002750 
.006900 
.0041 
.0100 
.0150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tensile  stien^. 

0. 

1 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section : pounds..    72,100 

Elastic  limit  per  square  inch  of  original  section do . . .    42,000 

Elongation  per  inch  after  rupture inch..      .Ono 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Red uction  in  diameter  at  point  of  rupture do . . .       .  CB5 

Reduction  in  area  after  rupture,  per  cent  of  original  section %b 

Position  of  rupture "^.7  from  neek 

Character  of  broken  surface  granular  40  per  cent,  dull  silky  GOper  eenl 

Elongation  of  inch  sections ^ ^05, '.00* 


CAST-8TSSL  SHELL  BODIES. 
No.  6047. 
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Marks,  5238. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  "2. 


Applied  loftds. 


Total. 


PouMdt. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9.200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 

16,410 


Per  square 
inch. 


Pouttdt. 
1,000 
5,000 
10.000 
20,000 
90,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
48.000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
82,060 


Elonffttion 
per  inch 


Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001450 
.001500 
.001560 
.001700 
.001960 


.010750 

.012600 

.014400 

.016250 

.018760 

.020600 

.03S2SO 

.0000 

.0100 

.0600 

.0600 

.0750 


Successive 
elongation 
perlnch. 


Inch, 
}. 
.000100 


n<M^.*i<.*i*i  Successive 

P*™**®"^  permanent 

■*^  set 


Inch. 


Inch. 


.000250 

.000400 

.000460 

.000060 

.000060 

.000150 

.000250 

.006060 

.001000 

.001760 

.001750 

.001900 

.001860 

.002500 

.001750 

.002750 

.006750 

.0100 

.0100 

.0100 

.0150 


Remarks. 


Initial  ItMd. 


Elastic  limit. 


Tensile  strength. 


General  summary.  ' 

Tenrfle  strength  per  square  inch  of  original  section pounds. .    82, 060 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  incn  after  rupture inch..     .0660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001560 

Redaction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture  .^ '^.96  from  neck 

Character  of  broken  surface granular  70  per  cent,  dull  silky  80  per  cent 

*''^~**^n  of  inch  sections «: - <07,*'.10* 
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CAST-STEEL   SHELL   BODIES. 
No.  6048. 


Marks,  5244. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
£,800 
9,200 
9,600 
10,000 
10,400 
10,800 
U,200 
11,600 
12,000 
12,800 
18,600 
14,400 
15,200 


Per  square 
Inch. 


Pounde. 
1,000 
5,000 
10,000 
20,000 
80,000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54.000 
66,000 
68,000 
60,000 
64,000 
68»000 
T2,O0Q 
76,000 


Elongation 
per  Inch. 


Inch. 
D. 
.000100 


.000660 

.001000 
.001850 
.001400 
.001650 
.007400 
.006850 
.009600 
.011500 
.014000 
.015600 
.018800 
.020950 
.028600 


.080000 

.088750 

.0400 

.0500 

.0650 

.0950 


Succenive 
elongation 
perlnch. 


x»-____-_  J  Sacceasive 
Pern^nent;p^^^„g„t 


Inch. 


.000100 
.000200 


.000860 
.000650 
.000060 

.000250 
.005750 
.000950 
.001250 
.001900 
.002500 
.001600 
.002700 
.002650 


.002750 

.008760 

.008760 

.006250 

.0100 

.0150 

.0800 


Inch. 


Inch. 


Komarki*. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oenercd  gummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    76, 000 

Elastic  limit  per  square  inch  of  original  section do...   88,000 

Elongation  per  inch  after  rupture inch..     .1060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do...     .106 

Reduction  in  area  after  rupture,  percentof  original  section 1S.2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular  60  per  cent  dull  sflkjr  40  per  cent 

Elongation  of  inch  sections..^ ^Il*,  ".10 


CAST-STEEL   SHELL   BODIES. 
No.  6050. 
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Marks,  5044. 

Diameter,  ".505. 

Sectional  Area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesBive 
elongation 
perlnch. 

Inch. 
0. 

.000160 
.000200 
.000400 
.000250 
.000560 
.000800 
.006660 
.001400 
.001600 
.002250 
.002250 
.001860 
.002250 
.002500 
.002900 
.002600 
.006000 
.0060 
.0060 
.0150 
OlfiO 

Permanent 
set. 

Inch. 
0. 

SucceaaiYe 

permanent 

set. 

Remarks. 

Total. 

1 

Per  square 
inch. 

Ptnmdg. 

200 

1,000 

2,000 

4,000 

f;SS 

8,400 
8,800 
9,200 
9,600 
10.000 
10,400 
10.800 
11,200 

ii,eoo 

'    12,000 
12,800 
13,600 
14,400 
16,200 
16,410 

Paunde. 
1,000 
6,000 
10.000 
20.000 
30.000 
39,000 
40,000 
41.000 
42.000 
44,000 
46,000 
48,000 
50,000 
82,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76.000 
77,060 

Inch, 
0. 

.000160 
.000850 

.000750 

.001000 

.001650 

.001860 

.007600 

.006900 

.010400 

.012650 

.014900 

.016760 

.019000 

.021500 

.024400 

.027000 

.OSOOOO 

.0660 

.0400 

.0650 

.0700 

Inch. 
0. 

Initial  load. 
Elastic  limit 

.000060 

.000050 

i 

1 

1 

1 

1 

Tenjsile  strength. 

. 

General  mimmary. 

TeofUe  strength  per  sqnare  inch  of  origjnal  section pounds . .    77 ,  060 

Elastic  limit  per  square  inch  of  original  section do...    39,000 

Ekngation  per  inch  after  rupture inch..     .0660 

EtongAtion  per  inch  under  strain  at  elastic  Umi  t do ...  .  001660 

Rednctioa  in  diameter  at  point  of  rupture do...       .015 

aeduotloii  In  area  after  rupture,  per  cent  of  original  section 6.7 

Positloa  of  niptore ".6  from  neck 

Ghazacter  of  broken  surface granular,  dull  spot  at  circumference 

Bkngation  of  inch  sections ".09«,".08 
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OAST-STEEL   SHELL   BODIES. 


No.  6051. 
Jiarks,  5254, 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applieil  loads. 


Total. 


I- 


Pounds. 
200 
1,000 
2.000 
4,000 
6,000 

7,aoo 

8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
14,610 


Per  square 
incn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
56,000 
60,000 
64,000 
68,000 
72,000 
78,050 


Elongation'  6^cc«rive 
peJSch.  ,»^«o» 


Inch. 
0. 

.000100 
.000860 

.000650 

.001050 

.001600 

.001900 

.002400 

.006500 

.009500 

.0115U0 

.013750 

.015600 

.018500 

.020900 

.023250 

.026000 

.028900 

.0850 

.0400 

.0650 


Inch. 


0. 


Permanent 
set 


Sut'ceflsive  i 

permanent; 

set. 


Remarks. 


Inch, 


Inch. 


0. 


I 


Initial  load. 


I 


.000100 
.000260 
.000800 

.000400        0.  

.000560  Elastic  limit. 

.000800  

.000500  

.006100  

.001000  

.002000  , 

.002250 

.001750  ' 

.003000  1 


.002350 

.002750 

.002900 

.0061 

.0050 

.0150 


J 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    78,060 

Elastic  limit  per  square  inch  of  original  section do...    30.000 

Elongation  per  Incti  after  rupture inch..     .0900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOIOQO 

Reduction  in  diameter  at  point  of  rupture do...       .OK 

Reduction  in  area  after  rupture,  per  cent  of  original  section 0.0 

Position  of  rupture *2lramDeek 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections •.OO't^M 


CAST-STEEL    SHELL    BODIES. 
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No.  6052. 
Marks,  5261. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loadfi. 


I 


Total. 


200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9.200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12.000 

12.800 

13.600 

14,400 

15.200 


Fter square 
I      Inch. 


Pimnds. 
1,000 
5,000 
10,000 
20,000 
30.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44.000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 


Elongatioii 
per  inch. 


Inch. 
0. 

.000100 
.000400 

.000750 

.001060 

.001600 

.001750 

.002060 

.002500 

.004960 

.007250 

.009400 

.010760 

.018060 

.014760 

.017600 

.020900 

.022400 

.025000 

.027900 

.0300 

.0400 

.0500 

.0700 


Successive 

elonintion 

perinch. 


Inch. 
0. 
.000100 
.000800 
.000850 


.000660 

.000160 
.000800 

.000460 

.002450 

.002300 

.002160 

.001860 

.002800 

.001700 

.002750 

.008400 

.001600 

.002000 

.002900 

.0021 

.0100 

.0100 

.0200 


Permanent 
set. 


Inch, 


,0. 
0. 


Snccesrive 

permanent 

set 


Inch. 


ttemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  tummary. 

Tensile  strength  per  square  inch  of  orlirinal  section pounds. .    76, 000 

Klaitic  limit  per  square  inch  of  original  section do...    87,000 

EloDgation  per  inch  after  rupture inch..     .0600 

EloDgation  per  inch  under  strain  at  elastic  limit do. ..  .001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rapture I*' from  neck 

Character  of  broken  surface j^ranular  80  per  cent,  dull  silky  20  per  cent 

Qongatton  of  inch  flfecUons 'C06,«.10» 
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0AST-8TEEL   SHELL   BODIES. 


No.  6063. 
Marks,  5268. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


ApplI 

pd  loads. 

Per  wjuare 
inch. 

ElonffEtion 
per  inch. 

Succefwive 

1 

1 

SucceniTe ' 

Total. 

1 

■ 

permanent                Remarks, 
set. 

1 

!  Pcmnde. 

200 

1,000 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80.000 
87,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52.000 
54,000 
56.000 
58,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80,000 
81,000 

Inch, 
0. 
.000100 
.000860 

000600 
.001000 
.001600 
.001960 
.002460 
.000000 
.004160 
.006260 
.007660 
.009600 
.011660 
.018600 
.015600 
.017600 
.020000 
.022400 
.0250 
.0900 
.0400 
.0600 
.0700 

Inch. 
0. 

.000100 
.000260 
.000260 
.000400 
.000600 
.000860 
.000500 

Inch. 
0. 
0. 

Inch.      ' 
0.                  Initialload. 

2,000 

1 

4,000 

1 

1      6,000 

0. 

'     7,400 

ElMtiplhiiif 

7,600 

7,800 

1      8,000 

.000560 

.001160 

.002100 

.001400 

.001860 

.002160 

.001850 

.002000 

.002000 

.002600 

.002400 

.0026 

.0060 

.0100 

.0100 

.0200 

j      8,400 

'    sisoo 

9,200 

9,600 

10,000 

1 

10,400 

10,800 

11.200 

11,600 

;  12,000 

,              1 

'    12,800 

'    18,600 

1 

14,400 
15,200 
16,000 
16,200 

1 

1 

1 

'  Ti^nHilA  i«tn»nffth. 

. 

' 

General  summitry. 

Tensile  Btreiigth  per  square  inch  of  original  section potmds . .    81 .  000 

Elastio  limit  per  square  inch  of  original  section do. . .   97, 000 

Elongation  per  incn  after  rupture inch..     .0880 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Foritionof  rupture , *,8  from  neck 

Chantcterof  broken  surface granular 

I  of  inch  sections ".07,  ".WP 


CAST-BTESL   SHELL   BODUS. 
No.  6054. 
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Markfl,  5273. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Affiled  loads. 

ElonntloD 
per  Inch. 

8ucce§BiTe 

eloninktion 

permch. 

Permanent 
set. 

SaccesBlve 

permanent 

set 

Remarks 

• 

Total. 

Per  muare 
inch. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 

r,4oo 

7,600 
7,800 
8,000 
8,200 
8.400 
8,600 
8,800 
9.600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
18,000 
14,400 
14,600 

P&undt. 
1.000 
5,000 
10,000 
20,000 
80,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
66,000 
60,000 
64,000 
66,000 
72,000 
73,000 

Inch. 

a 

.000100 
.000800 
.000600 

.001000 
.001450 

.anToo 

.002460 
.008960 
.004860 
.006960 
.006000 
.009900 
.011560 
.018780 
.016600 
.018100 

.oaotto 

.0S9000 

.026000 

.0300 

.0360 

.0600 

Inch. 
0. 
.000100 
.000200 
.000600 
.000400 
.000460 

Inch. 
0. 
0. 

Inch. 
0. 

InlUal  load 
Elantlc  llmlu 

Tensile  strength. 

0. 

.000260 
.000750 
.001500 

.000900 

.001100 
.002060 
.001900 
.001660 
.002200 
.002060 
.002800 
.002800 
.002600 
.008000 
.0040 

' 

.0060 
.0150 



1 

General  nummary. 

Tendle  etren^th  per  square  inch  of  oris[inal  section pounds..    78,000 

Elsfltte  limit  per  square  inch  of  original  section do...    87,000 

Ekm^Uon  per  inch  after  ruptore inch..     .0700 

Slongation  per  inch  under  strain  at  elastic  limit do ...  .  001450 

Reduetloa  In  diameter  at  point  of  rupture do . . .       .025 

Reduetiosi  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rapture at  middle  of  stem 

Charscterof  turoken  surface granular  70  per  cent,  dull  silky  80  per  cent 

Ekngatlon  of  inch  sections ".07*  ".07* 
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CA8T-8TEEL   SHELL    BODIES. 
No.  6055. 


Marks,  5280. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  load«. 

Elonsatlon 
perlnch. 

SucceBBiTe 
elongation 
perlnch. 

Pennanent 
set. 

SuccesBive 

permanent 

tet. 

I 

ToUl. 

Per  square 
InA. 

Remarkii. 

200 

1,000 

2,000 

4,000 

6,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
86.000 
37,000 
38.000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72,000 
73,060 

Inch. 
0. 

.000100 
.000860 

000600 
!  001060 
.001660 
.002360 
.008600 
.004600 
.005900 
.008060 
.009900 
.012000 
.013900 
.016000 
.018600 
.020760 
.024260 
.027100 
.031000 
.0850 
.0450 
.0600 

Inch. 
0. 

.000100 
.000260 
.000260 
.000460 
000600 

Inch. 
0. 
0. 

Inch. 

.  0. 

Initial  load. 

1 

.000060    1      .000060 

E\H»tic  limit. 

.000700 

.OOU60 

.001000 

.001400 

.002160 

.001860 

.002100 

.001900 

.002100 

.002600 

.002150 

.003500 

.002850 

.003900 

.0040 

.0100 

.0150 



1 

' 

1 

1 

Teiiiille  strength. 

General  summary. 

Tensile  strength  per  Bqoare  inch  of  original  section pounds..    73,060 

Elastic  limit  per  square  inch  of  original  section do...    96,000 

Elongation  per  inch  after  rupture inch..      .0800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  percentof  original  section 9l6 

Position  of  rupture '.8  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections « • «...  ''.OS*,  ".0^ 


CAST-STEEL   SHELL   BODIES. 
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No.  6056. 

Marks,  5288. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Per  square 
I      inch. 


Poundls. 
20O 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9.000 
9,200 

9.eoo 

10,000 
10,400 
10,800 
11,200 
11,600 
12.000 
12.800 
13,600 
14,400 
15,200 
16,000 
16,610 


Pm$nd$. 
1.000 
5,000 
10,000 
20,000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,000 
72,000 
76,000 
80,000 
83,060 


Elongation 
per Inch. 


'Inch. 
0. 
.000150 
.000400 
.000750 
.001060 
.001600 
.001650 
.001700 
.00186C 
.006760 
.009150 
.009760 
.011660 
.018960 
.015900 
.017650 
.019960 
.022500 
.024600 
.0900 
.0860 
.0450 
.0560 
.0750 


SucceasiTe 
elongation 
per  Inch. 


Permanent 
f«et. 


Inch, 


SnccesBive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Inch. 
}. 

.000150 
.000250 
.000860 

0.      I. 

.000550  I 

.000060  

.000060  1 Elastic  limit. 

.000150 

.006900  

.000400  

.000600 
.001900 
.002300 
.001950 
.001750 


.002550 

.002100 

.0054 

.0060 

.0100 

.0100 

.0200 


Tensile  strength. 


General  sumvuiry. 

Tensile  ftiength  per  aqiiare  inch  of  original  section pounds. .    83, 050 

Ela«tle  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  incn  after  rupture inch..     .  1100 

Elofigation  per  inch  under  strain  at  elastic  limit do...  .001700 

Redttctioii  In  diameter  at  point  of  rupture do. . .       .035 

RcducUon  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Pudtioii  of  rupture ^.50  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ^09,M3« 
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CAST-STEEL   SHELL   BODIES. 


No.  6067. 


Marks,  5295. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
permch. 

III 

Permanent 
set 

SnocesBive 

pennanent 

set 

Remarks. 

Total 

Per  square 
inch. 

Pound*. 

200 

1. 000 

2.000 

4,000 

6,000 

7,800 

8.000 

8,200 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,460 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
89,000 
40.000 
41,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,800 

Inch. 
0. 
.000100 
.000860 

.000700 

.001000 

.001550 

.001860 

.007000 

.006000 

.010600 

.012400 

.014600 

.016600 

.018600 

.021000 

.028600 

.026600 

.029260 

.0660 

.0400 

.0560 

.0760 

Inch. 
0. 
.000100 
.000260 
.000660 
.000600 
.000560 
.000600 
.005160 
.001000 
.002600 
.001900 
.002100 
.002100 
.001900 
.002600 
.002600 
.006000 
.002760 
.006760 
.0060 
.0160 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 

Elastic  limit 
Tensile  strength. 

0. 





Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,800 

Elastio  limit  per  square  inch  of  original  section do...    89,000 

Slongation  per  inch  after  rapture inch..     ^1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture •.40  from  neck 

Character  of  broken  surface granular  65  per  cent  dull  silky  45  per  cent 

Elongation  of  inch  sectians '.06. '.12* 
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No.  6058. 


Marks,  5303. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


i       Applied  loadH. 

EloneatSon 
per  Inch. . 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001500 
.001650 
.002400 
.OOtfOO 
.006600 
.008900 
.010960 
.012500 
.014650 
.016500 
.019000 
.021100 
.023250 
.026600 
.0300 
.0400 
.0600 
.0650 
.1000 

Successive 

Succewive 

permanent 

set 

Inch. 
0. 

Kemarka 

ToUl. 

Per  square 
Inch. 

Pound». 
1,000 
6,000 
10.000 
20,000 
30.000 
87,000 
38,000 
39,000 
40.000 
42.000 
44.000 
46,000 
48.000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80.000 

elongation  "^'=™"*^'" 
perlnch.  ,        *^^- 

Inch.              Inch. 
0.                    0. 
.000100        0. 

Poundf. 

200 

1,000 

2.000 

4.000 

6.000 

7,400 

7.600 

7,800 

8,000 

8.400 

8,800 

9,200 

9.600 

10,000 

10.400 

10.800 

11,200 

Initial  UnuI. 
Elastic  limit. 

Tensile  strength. 

.000250 
.000300 



.000350 

.ooajoo 

.000150 

.000750 

.002100 

.002100 

.002300 

.002050 

.001560 

.002150 

.001850 

.002500 

.002100 

.002150 

.003350 

.0034 

.0100 

.0100 

.0150 

.0350 

0. 

11.600 

12.000 

12.800 

13,600 
14.400 
15,200 
16,000 

Genenil  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    87,000 

Elongation  perlncn  after  rupture inch..      .1060 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .006 

Reduction  in  area  after  rupture, per  cent  of  original  section 9.5 

Position  of  rupture ''.5  from  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections '.11*,*.10 

H.  Doc.  800 34 
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CAST-STEEL   SHELL   BODIES. 


No.  6059. 

Marks,  6311. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Pounds. 
200 
1,000 
2.000 
4,000 
6.000 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10.400 
10.800 
11,200 
11,600 
12.000 
12,800 
13,600 
14.000 
15,200 
16,790 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48.000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76.000 
78.950 


Eloneation 
per  inch. 

SaoeesBiTe 
elongatioii 
perinch. 

Inch. 

Inch. 

0. 

0. 

.000100 

.000100 

.000860 

.000260 

.000600 

.000250 

.001000 

.000400 

.001400 

.000400 

.001550 

.000150 

.001960 

.000400 

.002300 

.000360 

.002650 

.000360 

.003460 

.000800 

.004800 

.001860 

.006500 

.001700 

.008150 

.001660 

.010100 

.001950 

.012000 

.001900 

.013800 

.001800 

.016000 

.002200 

.017950 

.001950 

.020900 

.002950 

.0250 

.0041 

.0800 

.0050 

.0400 

.0100 

.a'iOO 

.0100 

Permanent 
set. 


Inch. 


Sacceasive 
permanent 
set. 


Inch. 


Remarks. 


Initial  load. 


Klastic  limit. 


Tensile  atiengtb. 


General  summoru. 


Tenrdle  strength  per  Rquarc  inch  of  oririnal  section pounda. .    7H,  Vi) 

Elastic  limit  per  square  Inch  of  original  section do. . .    37, 000 

Elongation  per  inch  after  rupture inch . .      .  OSfiO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Reduction  in  diameter  at  point  of  rupture do...       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5.7 

Position  of  rupture ".4  from  neck 

Character  of  broken  su rf ace nrnnular 

Elongation  of  Inch  sections ''.OT^.f.os 


0A8T-8TEEL   SHELL   BODIES. 
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No.  6060. 
Marks,  5818. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Piaunds. 
200 
1,000 
2,000 
4,000 
6,000 
6,800 
7,000 
7,200 
7,400 
7,000 
7,800 
8,000 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10.800 
11,200 
11,600 
12,000 
19,800 
18,600 
14,400 
15,200 


PeTMiiare 
inch. 


Pwrnda. 
1,000 
6,000 
10,000 
20,000 
90,000 
34,000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 


ElongaUon 
perlnch. 


Inch. 
0. 
.000100 
.000000 

.000600 

.001000 

.001450 

.001500 

.001650 

.002000 

.002650 

.008500 

.004200 

.005950 

.007460 

.009500 

.011260 

.013260 

.015500 

.017750 

.020900 

.022900 

.025760 

.0800 

.0400 

.0500 


Succeadlve 
elongation 
perlnch. 


Inch. 
0. 
.000100 
.000200 
.000600 
.000400 
.000460 
.000050 
.000150 
.000350 
.000650 
.000860 
.000700 
.001750 
.001600 
.002060 
.001760 
.002000 
.002250 
.002250 
.002550 
.002600 
.002860 
.004250 
.0100 
.0100 


Permanent 

set. 


Inch. 


Sueceflslve 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tonsile  ntrength. 


General  summary. 

TensUe  strength  per  square  inch  of  originaJ  section pounds..    76,000 

Elastic  limit  per  square  inch  of  original  section do...    34,000 

Elongation  per  inch  after  rupture inch..     .0700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001460 

Redaction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rapture,  per  cent  of  original  section 9. 5 

Fodtkni  of  mpture ^^.2  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Etongaticm  of  inch  sections ''.06*, ''.OO 
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CAST-STEEL   SHELL   BODIES. 


No.  6061. 


Marks,  5090. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

Successive 

Successive 

permanent 

set. 

Total. 

Per  square 
indi. 

elongation  '-«™^«"'' 
perinch.          ^*- 

Remarks. 

i 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
18,600 
14,400 
16,200 
15,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60.000 
62,000 
54.000 
66,000 
68,000 
60.000 
64,000 
68.000 
72,000 
76,000 
79,450 

Inch. 
0. 

.000100 
.000400 
.000700 
.001000 
.001500 
.001660 
.001960 
.004600 
.007150 
.006300 
.009900 
.0U760 
.018800 
.016650 
.017600 
.019760 
.021600 
.024800 
.0800 
.0860 
.0400 
.0500 

Inch.      1      Inch. 
0.               ;    0. 
.000100    1    0. 

Inch, 
0. 

Initial  load.                       j 

.000600 
.000300 
.000900 
.000500 
.000160 
.000800 
.002550 
.002650 
.001150 
.001600 
.001850 
.002050 
.001850 



Elastic  limit. 

0. 

1 



1 

.001850 

.002250 

.001850 

.002700 

.0067 

.0050 

.0060 

.0100 

1 

1 

1 

1 

, 

1 

Tensile  strength. 

1 

1 

General  summary. 

TeoBlle  strength  per  square  Inch  of  original  section pounds. .    79,4S0 

Elastic  limit  per  square  inch  of  original  section do...    89,000 

Elongation  per  incn  after  rupture inc^..      .0700 

Elongation  per  inch  under  strain  at  elasticlimit do...  .omSOO 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  In  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular,  dull  sill^y  spot  at  drcmnfereDce 

Elongation  of  Inch  sections ".09*, '.07 


OAST-STEEL    SHELL    BODIES. 

1,000-Pound  Shells. 
No.  5979. 
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Marks,  4933. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Succeflsive 

permanent 

0et. 

Remarks. 

Total. 

Perequare 

inch. 

Baunda. 
200 
1,000 

Jtmnds, 
1,000 

.VOOQ 

Inch. 
0. 

.000050 
.000100 
.000400 
.000550 
.000650 
.000950 
.001150 
.001200 
.001600 
.001950 
.005450 
.006400 
.007600 
.009400 
.011500 
.013400 
.015600 

Inch. 
0. 

.000060 
.000060 
.000800 
.000160 
.000100 
.000300 
.000200 
.000050 
.000300 
.000450 
.003500 
.000950 
.001200 
.001800 
.002100 
.001900 
.002200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

2,000            10,000 
3,000            15,000 
4.000    !        20,000 
5,000    '        25,000 
6,000            30,000 
7.200            36,000 
7,400    .        37,000 
7,600            38,000 
7.800            39,000 
8,000            40,000 
8,200            41,000 
8,400            42,000 
8,800            44,000 
9,200            46,000 
9.600            48,000 
10,000            50,000 
10,400            52,000 
10,800            54,000 

0. 

Elastic  limit. 
Tensile  strength. 



.003950 

.003960 

1 

.        ;..l        

1 

.017600    1      .002000 
oannan          nrvMnn 

11,200            56.000    1      .022500          .002500 
11,600    '        58,000          .025000    •      .002500 
12,000            60,000    ,      .028050    '      .003050 
12,800             64,000           .0350              .006950 

, 

13.600            68,000          .0450 
14,400            72.000          .0550 
15,200             76,000           -0750 

.0100 
.0100 
.0200 

15,820             79.100 



1                       1 

General  ^ammanj. 

Tensile  strength  per  square  inch  of  original  section pound.s. .    79, 100 

Elastic  limit  per  square  inch  of  original  section do...    37,000 

Elongation  per  incn  after  rupture inch..      .1050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001200 

Rednction  in  diameter  at  point  of  rupture do. . .       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  nipture ".6  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections ".10, 'Ml* 
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CAST-STEEL    SHELL    BODIES. 


No.  5980. 


Marks,  4942. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

8,000 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11.200 

11.600 

12,000 

12,800 

13,600 

14,400 

14.940 


Persauare 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
40,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
74.700 


General  gummary. 

Tensile  strength  per  aquare  inch  of  original  section ponnds..    74,700 

Blasticlimit  per  square  inch  of  originarsection do...    4S,000 

Elongation  per  incn  after  rupture inch..      .0600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0015^0 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture *.25  from  neck 

Character  of  broken  surface granular  40  per  cent,  doll  silky,  60  per  cent 

Elongation  of  inch  sections ■'.05,«'.07* 


GA8T-8TEEL   SHELL   BODIES. 
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No.  5981. 


Marks,  4950. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

SucceiBlve 
elongation 
perinch. 

Ftermanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  mtmre 
Inch. 

P&unds. 

200 

1,000 

Pimnds.  . 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
90,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
76,400 

Inch. 
0. 
.000100 
.000850 
.000500 
.000650 
.000850 
.001000 
.001450 
.001600 
.001950 
.008400 
.009000 
.009750 
.010900 
.013000 
.015000 
.017400 
.019000 
.022000 
.024650 
.027900 
.0350 
.0450 
.0660 
.0700 

Inch. 
0. 

.000100 
.000250 
.000150 
.000150 
.000200 
.000150 
.000450 
.000150 
.000850 
.006450 
.000600 
.000750 
.001150 
.002100 
.002000 
.002400 
.001600 
.000000 
.002650 
.008250 
.0071 
.0100 
.0100 
.0150 

Inch. 
0, 
0. 

iMh. 
0. 

Initial  load. 

t 

2,000 

3,000 

1 

Eladtic  limit. 

4,000 

:::::.":::::i  "::*:: "' 

5,000 
6,000 
8,000 
8,200 
8,400 

1 

0. 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

^ 

1 

12,000 

1 

12,800 
13,600 
14,400 
15,200 
15.280 

Tensile  strength. 

General  tninimanj. 

Tensile  strength  per  square  inch  of  original  section pounds. .    76, 400 

Elastic  limit  per  nquart'  inch  of  original  section do. . .    ^0, 000 

Elongation  per  inen  after  rupture inch..      . 0850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001450 

Reduction  in  diameter  at  point  of  rapture do...       .025 

Redaction  in  area  after  rapture,  per  cent  of  original  section 9.5 

Pcritlon  of  niptaie ''.25  from  neck 

Character  of  broken  surf  ace granular  60  per  cent,  dull  silky  40  per  cent 

Ekmgatlon  of  inch  sections ''.08,  ^.09* 
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0A8T-STEEL   SHELL    BODIES. 


No.  5982. 

Marks,  4957. 

Diameter,  ".505. 

Sectional  area,  .20  squai'e  inch. 

Gauged  length,  2". 


Applied  loadR. 


Tcital. 


'*Per  Minarc  i 

I      Inch.      I 


PoundH. 
200 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7.800 
8,000 
8,200 
8.400 
8.600 
8,800 
9,000 
9,200 
9.600 
10,000 
10,400 
10,800 
11,200 
11.600 
12,000 
12.H00 
13,600 
14,400 
16,200 
15,610 


i?ir.w.<»*f^,.  Sncceasivc 
^^°^M<»"  elongBtion 
perTnch.  j  ,^r*,neh. 


PftutuU. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
80,000 
83,000 
34,000 
3&,000 
36.000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
48.000 
TiO.OOO 
52.000 
54.000 
56.000 
58.000 
60.000 
64,000 
68,000 
72,000 
76,000 
78,030 


T,„_„-_-_,  Successive! 

Permanent  permanent 

^^'  bet. 


Remarks. 


Inch. 
0. 
.000100 
.000300 
.000450 
.000600 
.000800 
.001000 
.001160 
.001200 
.001300 

.ooia5o 

.001400 

.001460 

.001660 

.001800 

.001960 

.002200 

.002860 

.008400 

.004000 

.004560 

.006100 

.007950 

.009000 

.011100 

.018000 

.014750 

.017150 

.0250 

.0800 

.0850 

.0450 


Inch. 


Inch. 


Inch. 


.OOOa'iO 


.(XKX)fiO 


r 


0.  1  Initial  load. 
.000100 
.000200 
.000150 
.000150 
.000200 
.000200 
.000160 
.000060 

.000100  

.000060  

.000060   

.000060    1 '  KlHMlc  limit. 

.000200 

.000150 

.000160 

.000250 

.000660 

.000550 

.000600 

.000550 

.001550 

.001850 

.001050 

.002100 

.001900 

.001750 

.002400 

.007850 

.0060 

.0050 

.0100 


-I 


'  Tensile  strength. 


(ieurral  mi m man/. 

Tensile  strength  per  squnro  Inch  of  original  Bcction pounds. .    78,  OGO 

Elastic  limit  per  square  inch  of  original  section do. . .    88, 000 

Elongation  per  inch  after  rupture inch..      . OoOO 

Elongation  per  inch  under  strain  atelnstic  limit do...  .001450 

Reduction  in  diameter  at  point  of  nipture do. . .       .  015 

Reduction  in  ares  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface granular,  var>ing  in  slse 

Elongation  of  inch  sections ".04,  *.06» 


OAST-STEEL    SHELL    BODIES. 
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No.  5983. 
Marks,  4964. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
-Gauged  length,  2". 


perTnch. 


.no«ti/^n  Successive 


Remarks. 


0. 


Inch. 


I 


Inch. 


Inch. 


I 


0. 


0.  '  Initial  load 

.000100 
.000200 
.000200 
.000150 
.000200 
.000150 

.000200     

.000100    ' 

.000150     

.000050     

.000100     Elastic  limit. 

.000250  

.000250  .- 

.000400  

.000450  

.000650  ' 

.000500  

.000900  

.001500 

.001560 

.001450 

.001750 

.001800 

.001950 

.002000 

.0080 

.0060 

.0100 

.0100 


Ti-nsile  streniarth. 


General  mimitinry. 


Temlle  strength  per  square  inch  of  original  section pounds. .    77, 700 

Elastic  limit  per  square  inch  of  original  section do. . .    39, 000 

Elongation  per  inch  after  rupture I nch . .      .  0460 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 6. 7 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface jf ranular.  varying  in  size 

Elongation  of  inch  sections ".04,  ".05* 
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CA8T-8TEEL   SHELL    BODIES. 


No.  5984. 
Marks,  4972. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loadn. 

Elongation 
per  inch. 

Successiye 
elongation 
per  Inch. 

Permanent 
set. 

Inch. 
0. 
0. 

Sucoesrive 

permanent 

set. 

Total. 

Per  square 
Inch. 

Remarks. 

PouTuLa. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

15,100 

Pounds, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
75,500 

Inch. 
0. 

.000100 
.000200 
.000400 
.000550 
.000700 
.000950 
.001300 
.001350 
.001400 
.001600 
.001860 
.002050 
.002460 
.002950 
.003400 
.004200 
.005900 
.007400 
.009000 
.010700 
.012400 
.014150 
.016660 
.0200 
.0260 
.0860 

Inch. 
0. 

.000100 
.000100 
.000200 
.000150 

Inch. 
0. 

Initial  load. 

1 

.000150 

.000250 

.000350 

.000050 

.000050 

.000200 

.000250 

.000200 

.000400 

.000500 

.000450 

.000800 

.001700 

.001500 

.001600 

.001700 

.001700 

.001750 

.002400 

.003460 

.0050 

.0100 

1 

6. 

1 

Elaatic  limit. 

' 

1 

1 

1 

1 

:::::::::::::::::::::::: 

' 

•  

.  1 

1 

;'*:i 

Tensile  strength.              ' 

1 

1 

1 


General  mnrnnnrij. 

Tenfille  strength  per  square  inch  of  original  section jmunds . .    TS.  500 

Elastic  limit  per  square  inch  of  original  section do . . .    39, 000 

Elongation  per  incn  after  rupture Inch..      .0100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do...       .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5.7 

Position  of  rupture ".  30  from  neck 

Character  of  broken  surface granular,  varying  in  liie 

Elongation  of  inch  sections *'.O4,*.04* 


CAST-STEEL   SHELL    BODIES. 
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No.  5989. 


Marks,  5014. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloncation 
permch. 

Sucoeaiive 
elonsation 
per  Inch. 

Permanent 
set. 

SuccesBlye 

permanent 

set. 

Remarks. 

ToUl. 

Pemqiuire 
inch. 

J\mnd9. 
200 
1,000 
2.000 
4.000 
6,000 
8,000 
8,200 
8.400 
8,600 
8,800 
9,200 
9,600 
10,000 

Jh>und9. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50.000 
52,000 
54,000 
56,000 
68.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,600 

Inch. 
0. 

.000100 
.000860 
000660 
.001060 
.001600 
.002000 
.009600 
.010000 
.010500 
.011750 
.014600 
.016500 
.018600 
.020750 
.024000 
.026500 
.029750 
.083250 
.087000 
.042000 
.048760 

Inch,      1      Inch. 
0.              1    0. 
.000100        0. 

Inch. 
0. 

Initial  load. 

.000250 
.000800 

.000400 
.000560 

.000400 
.007500 
.000600 
.000500 
.001260 
.002750 
.002000 
.002100 
.002150 
008250 

' 

0. 

Elastic  limit. 

Tensile  strength. 

10,400 

10.800 
11,200 
11,600 
12,000 
12.400 
12,«00 
13.200 
13,600 
14.120 

.002600 
.008250 
.008500 
.003760 
.006000 
.006760 

1 

1 

1 

j 

1 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    70,600 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  pe^inch  after  ruptore inch..      .0650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5.7 

Position  of  rupture ''.OS  from  neck 

Character  of  hroken  surface granular  40  per  cent,  dull  silky  60  per  cent 

EloDgEtian  of  inch  sections ".(»•,  ".06 
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CAST-STEEL    SHELL    BODIES. 


No.  6990. 


Marks,  5020. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonmtion 
perinch. 

Succeasive 
elongation 
perinch. 

Permanent 
set. 

Succawive 

permanent 

set 

Total. 

Per  square 
inch. 

Remarks. 

Pounde. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7.200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9.600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13.600 
14.400 
14,510 

Pnunds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60.000 
64,000 

72,000 
72,550 

Inch. 
0. 

.000100 
.000350 
.000700 
.001060 
.001400 
.001460 
.001600 
.001550 
.001800 
.002000 
.006600 
.007900 
.010000 
.011760 
.013750 
.016000 
.018100 
.020500 
.023250 
.026000 
.029560 
.MOO 
.0600 
.0600 

Inch, 
0. 

.000100 
.000250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load.                       | 

.000350 

.000350 
.000350 

.000060 

.000250 
.000200 

0. 

Elastic  limit. 

*    1 

1 

.004500 

.001400 

.002100 

.001750 

.002000 

.002250 

.002100 

.002400 

.002760 

.002750 

.003560 

.010450 

.0100 

.0100 



Tensile  strength. 

1     

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    ?2,560 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  incn  after  rupture Inch..     .W» 

Elongation  perinch  under  strain  at  elastic  limit do...  .001550 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  inareaafternipture,  per  cent  of  original  section 9.5 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surface granular  50  per  cent,  dull  silky  50  per  cent 

Elongation  of  inch  sections ''.OJ^.'.OT 


0A8T-8TEEL   SHELL   BODIES. 
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No.  6991. 


Marks,  6037. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesBlve 

elongation 

perinch. 

Permanent 
set. 

Suceeasiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

POUTUU. 

200 
1,000 
2,000 
4,000 
6,000 
7.600 
7,800 
8.000 
8,200 
8.400 
8,600 
8.800 
9.200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12.000 
12.800 
13,600 
14.400 
15,200 
16,000 
16,000 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
38,000 
39,000 
40.000 
41,000 
42.000 
43,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
80,100 

Inch, 
0. 
.000100 
.000850 
.000650 
.001000 
.001560 
.001600 
.001850 
.002500 
.007500 
.008600 
.009600 
.011260 
.018160 
.016600 
.017300 
.019600 
.022250 
.024400 
.027600 
.0350 
.0450 
.0500 
.0700 
.1000 

Inch, 
0. 

.000100 
.000250 
.000300 
.000350 
.000550 
.000060 
.000250 
.000650 
.005000 
.001000 
.001000 
.001750 
.001900 
.002350 
.001800 
.002200 
.002760 
.002150 
.003100 
.0075 
.0100 
.0060 
.0200 
.0800 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

0. 

1 

1 

1 

1 

1 

1 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    80, 100 

Elastlclimit  per  square  inch  of  original  section do...    39,000 

Elongation  per  inch  after  rupture inch..      .1060 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ''.S  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections ".10,^.11* 
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CAST-STEEL   SHELL   BODIES. 
No.  5992. 


Marks,  5044. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDXatlOD 
per  Inch. 

SuccesBive 
elongation 
perinch. 

Pennanent 
set. 

Suoceasiye 

pennanent 

set. 

Remarks. 

Ti.tal. 

Per  so  uare 
Inch. 

Pounds. 
200 
1,000 
2.000 
4,000 
6,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12.800 
13,600 
14,400 
16,200 
16,000 
16,410 

Poundt. 
1,000 
6,000 
10.000 
20.000 
30.000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
64.000 
68.000 
72,000 
76,000 
80,000 
82,060 

Inch. 
0. 

.000100 
.000850 
.000660 
.001000 
.001660 
.001660 
.002000 
.007500 
.008750 
.009260 
.010050 
.012250 
.014000 
.016000 
.018100 
.020600 
.028000 
.026650 
.0850 
.0400 
.0600 
.0650 
.0650 

Inch. 
0. 

.000100 
.000250 
.000800 
.000350 
.000650 
.000100 
.000350 
.005500 
.001250 
.000500 
.000800 
.002200 
.001750 
.002000 
.002100 
.002500 
.002400 
.002650 
.009350 
.0060 
.0100 
.0160 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load 

0. 

Elastic  limit 

Tensile  strength. 

1 

1 

1 

Oeneral  gammary. 

Tensile  strength  per  square  Inch  of  nrlrinal  section pounds..    82,060 

Elastic  limit  per  square  inch  of  original  section do...    41,000 

Elongation  per  incii  after  rupture inch. .      .  120O 

Elongation  per  inch  under  strain  atelaMtic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do...        .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ''.S  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections "".IS^.'MI 


OAST-STEEL   SHELL   BODIES. 
No..  5998. 
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Marks,  5050. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Peraqnare 
inch. 


Poundt. 
20O 
1,000 
2,000 
4,000 
6,000 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9.200 
9,600 
10,000 
10,400 
10.800 
11,200 
11,600 
12,000 
12,800 
18,600 
14,400 
16,200 
15,960 


PiTunds. 
1,000 
5.000 
10,000 
20,000 
90,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60.000 
&2,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
T2.000 
76,000 
79,800 


Eloosation 
per  inch, 


Inch. 
0. 

.000100 
.000800 
.000600 
.001000 
.001600 
.002250 
.006000 
.009000 
.010000 
.010500 
.012600 
.014500 
.016500 
.019400 
.021900 
.024250 
.027000 
.080400 
.0400 
.0600 
.0600 
.0800 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000600 
.000650 
.005750 
.001000 
.001000 
.000500 
.002100 
.001900 
.002000 
.002900 
.002500 


.002760 

.008400 

.0096 

.0100 

.0100 

.0200 


Permanent 
set. 


Inch. 


Successive 
permanent 


RemarkR. 


Inch. 


Initial  load. 


£la8tk'  limit. 


Tensile  strength. 


GenercU  summary. 

Tensile  stren^  per  square  inch  of  original  section pounds. .    79, 800 

Elastic  limit  per  square  inch  of  original  section do...    39,000 

Elongation  per  inch  after  rupture inch..      .1200 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001600 

Redaction  in  diameter  at  point  of  rupture « do . . .       .085 

Redaction  in  area  after  rupture,  per  cent  of  original  section 18. 2 

IHMdtion  of  rupture ''.9  from  neck 

Character  of  broken  surface granular,  silky  spot  at  the  circumference 

Elongation  of  inch  secttons MS^,M1 
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CAST-STEEL    SHELL    BODIES. 


No.  5994. 


Marks,  5057. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elonmtion 
perlnch. 

Permanent 
set. 

Succeflslye 

permanent 

set. 

Remarks. 

Total.    ^^'\^r' 

1 

Pounds. 
200 
1,000 

Fmmds. 
1,000 
6,000 
10.000 

Inch. 
0. 

.000100 
.000350 
.000660 
.001000 
.001600 
.001750 
.001860 
.001960 
.010600 
.011000 
.011400 
.011650 
.012150 
.014000 
.016600 
.019000 
.021250 
.023600 
.0300 
.MOO 
.(M60 
.0600 
.0800 

Inch. 
0. 
.000100 
.000260 
.000300 
.000350 
.000500 
.000260 
.000100 
.000100 
.006650 
.000500 
.000400 
.000260 
.000600 
.001850 
.(K2%0 
.  002;')00 
.002200 

.0065 
.0100 
.0050 
.0150 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

2,000 

4,000            20,000 
6,000    ,        30,000 
8,000            40,000 
8,600            43,000 
8,800            44.000 
9,000            46,000 
9,200            46.000 
9,400    '        47,000 
9,600            48,000 
9. 800             49. 000 

0. 

/ 

10,000 

60,000 

10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
16,200 
16,000 

62,000 
64,000 
56,000 
68,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80,000 





1 

1 

1 

Tensile  strength. 

1 

1 

( 'nieral  hu m mar-,'. 

Tensile  strength  per  square  inch  of  original  section ponnda..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  incn  after  rupture inch..      .0660 

Elongation  perinch  under  strain  at  elastic;  limit do...  .001750 

Reduction  In  diameter  at  point  of  rupture do. . .       .036 

Reduction  in  area  after  rupture,  per  cent  of  original  section 0.6 

Position  of  rupture *.36  from  neck 

Characterof  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ''.f.*,  ".Ob^ 


CAST-STEEL    SHELL    BODIES. 
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No.  5995. 

Marks,  5070. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loadK. 

Elonsatlon 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 

set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
7.800 
8.000 
8,200 
8.400 
8,60a 

Bcmnds, 
1.000 
5,000 
10,000 
20.000 
30,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
46,000 
48,000 
60,000 
62,000 
54.000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76.000 
80,000 

Inch. 

0. 
.000100 
.000850 
.000600 
.001000 
.001550 
.001600 

..008000 
.008660 
.009250 
.010250 
.012250 
.014000 
.015750 
.018150 
.021000 
.028600 
.026600 
.029600 
.0400 
.0450 
.0600 
.0800 

IndL 
0. 

.000100 
.000250 
.000250 
.000400 
.000650 
.000060 
.006400 
.000680 
.000600 
.001000 
.002000 
.001760 
.001760 
.002400 
.002860 
.002600 
.002900 
.008000 
.0105 
.0050 
.0150 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000050 

.000050 

9.200 

9,600 

10,000 
10.400 
10,800 

11,200 

11,600 

12,000 
12.800 
13,600 
14.400 
15,200 
16.000 

General  summary. 

Tensile  strength  per  square  inch  oi  original  section pounds..    80,000 

Elastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..      .1200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Redaction  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture •. ".56  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  circumference 

EloDgBtlon  of  inch  sections ".11.«'.13^ 

H.  Doc.  300 35 
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CAST-STEEL   SHELL    BODIES. 
No.  5996. 


Marks,  5077. 

Diameters,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Succesrive 

permanent 

set. 

1 

TotaL 

Per  so  uare 
inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
13,600 
14.400 
15,200 
15,720 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,600 

Inch. 
0. 

.000100 
.000850 
.000650 
.001060 
.001600 
.001800 
.002000 
.002500 
.007500 
.008850 
.009600 
.011250 
.013300 
.015250 
.017250 
.020000 
.022650 
.025500 
.028600 
.0400 
.0150 
.0550 
.0750 

Inch. 
0. 
.000100 
.000250 
.000800 
.000400 
.000560 
.000200 
.000200 
.000500 
.005000 
.001350 
.000660 
.001750 
.002050 
.001950 
.002000 
.002750 
.002660 
.002850 
.008000 
.0115 
.0060 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  llmlL 

1 

TenKile  Hrpnffth 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    78,600 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  Inch  after  rupture inch...     .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  of  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture 26*'.  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  Inch  sections .'. ".09,  ".U» 


OAST-STEEL   SHELL   BODIES. 
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No.  5997. 


Marks,  5083. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtli,  2". 


Applied  loads. 

Elongation 
per  inch. 

Succeaslve 

elongation 

pepinch. 

Pennanent 
set. 

SuccesslTe 

pennanent 

set. 

. 

Total. 

PersQuare 
inch. 

Remarks. 

Fitnmds. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

8.200 

8,400 

8,600 

8.800 

9,000 

9.200 

9,600 

10,000 

10,400 

10,800 

U.200 

U,600 

12,000 

12,800 

13.600 

14.400 

14.900 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
74,500 

Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001500 
.001550 
.001600 
.001850 
.006250 
.009600 
.010500 
.012400 
.014500 
.016100 
.018500 
.021000 
.028500 
.026650 
.0850 
.0450 
.0500 

Inch. 
0. 

.000100 
.000250 
.000250 
.000400 
.000500 
.000050 
.000050 
.000250 
.006400 
.001250 
.001000 
.001900 
.002100 
.001600 
.002400 
.002500 
.002500 
.003150 
.008350 
.0100 
.0050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit 

Tensile  strength. 

.000050 

.000050 



%  General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    74,600 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongation  per  inch  after  rupture inch..      .0660 

Elongation  per  inch  under  strain  at  elasticlimit do...  .001600 

Seduction  in  diameter  at  point  of  rupture do...       .026 

Beduction  in  area  after  rupture,  per  cent  of  original  section 9.6 

Position  of  rapture ".75  from  neck 

Character  of  oxoken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections '^08*,".06 
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OAST-STEEL   SHELL   BODIES. 


No.  5998. 
Marks,  5097. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Grauged  length,  2". 


AppUed  loads. 

Elonffation 
perinch. 

Sucoeeslye 
elongation 
perinch. 

Permanent 
set. 

SucceaHlve 

permanent 

set 

Remarks. 

Total. 

Per  BQuare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600  ' 

14,400 

15.200 

15,780 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42.000 
44,000 
46.000 
48,000 
60,000 
52,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
78,900 

Inch. 
0. 

.000100 
.000360 
.000660 
.001000 
.001460 
.001600 
.002400 
.006600 
.008600 
.009800 
.011160 
.013600 
.015600 
.017660 
.019750 
.022900 
.026160 
.028260 
.081900 
.0400 
.0600 
.0660 
.0900 

Inch. 
0. 

.000100 
.000260 
•000600 
.000660 
.000460 
.000150 
.000800 
.004100 
.002000 
.000600 
.001180 
.002350 
.002000 
.002150 
.002100 
.008160 
.002260 
.008100 
.003660 
.0081 
.0100 
.0150 
.0250 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

1 

0. 

Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare inch  of  orlfflnal  section poimda..     78.900 

Elastic  limit  per  square  inch  of  original  section. do...     87,000 

Elongation  per  incn after ruptore inch..       .UKO 

Elongation  per  inch  under  strain  at  elasticlimit do...    .001460 

Reduction  in  diameter  at  point  of  rupture do...         .016 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16l9 

Position  of  rupture *46ftP0Bineck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inchsections ".16*,  ".U 
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Ko.  5999. 


Marks,  5104. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Successive 

Permanent 
sew 

Successive 

pennanent 

set. 

Total. 

Per  square 

=^cr«^«° 

Remarks. 

i 

Bcmndt. 

20O 

1,000 

2,000 

4.000 

6,000 

6.600 

6.800 

7.000 

7,200 

7,400 

7,600 

7.800 

8.000 

8,400 

8,800 

9,200 

9,600 

10.000 

10,400 

>    10,800 

11.200 

11.600 

12.000 

15.200 

Pounds. 
1.000 
5.000 
10,000 
20,000 
30.000 
33,000 
34.000 
85.000 
86,000 
87,000 
38,000 
89,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
66.000 
58.000 
60,000 
76.000 

Inch, 
0. 
.000100 
.000360 
.000650 
.001000 
.001250 
.001400 
.001600 
.002600 
.008750 
.005000 
.005900 
.006900 
.008660 
.010500 
.012750 
.014500 
.017000 
.018900 
.021750 
.024150 
.027660 
.032000 

Inch, 
0. 

.000100 
.000250 
.000800 
.000850 
.000250 
.000160 
.000200 
.001000 
.001160 
.001260 
.000900 
.001000 
.001760 
.001850 
.002250 
.001750 
.002500 
.001900 
.002860 
.002400 
.003500 
.004360 

Inch. 
0. 
0. 

Inch. 
0. 

• 

Initial  load. 

Elastic  limit. 

0. 

Tensile  strength. 

General  mmmary. 

Tensile  strength  per  square  inch  of  orlginalisection pounds..    76,000 

Elasticlfmit  per  square  inch  of  original  section do...    33,000 

Elongation  per  inch  after  rupture inch..     .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ''.7  from  neck 

Character  of  Broken  surface granular 

SkiDgatlon  of  inch  sections • ''.10,^.10* 
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No.  6000. 
Marks,  5109. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succeaelve 
elongation 
perlnc». 

Permanent 
set. 

Succearive 

permanent 

set. 

1 

Total. 

1 

Per  square 
inch. 

1 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8.000 

8,200 

8,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14.400 

15,120 

Ptmnds. 
1,000 
5,000 
10,000 
20,000 
80,000' 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
64,000 
68,000 
72,000 
75,600 

Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001800 
.001400 
.001450 
.001500 
.001550 
.001700 
.001860 
.009400 
.OlOW 
.011400 
.018150 
.015500 
.018000 
.020100 
.028160 
.025600 
.028760 
.082500 
.0450 
.0500 
.0660 

IndL 
0. 

.000100 
.000260 
.000250 
.000400 
.000300 
.000100 
.000050 
.000050 
.000050 
.000150 
.000150 
.007550 
.001100 
.000900 
.001750 
.002850 
.002500 
.002100 
.003050 
.002450 
.008150 
.003750 
.0125 
.0050 
.0150 

Inch. 
0. 
0. 

Inch. 
0. 

1 
Initial  load.                     i 

0. 

Elastic  limit 
Tensile  strength. 



General  summary. 

Tensile  strength  per  aqnare  Inch  of  original  section ponnda..    75,600 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  inch  after  rupture Inch..     .1050 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001560 

Reduction  In  diameter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 1S.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular,  40  per  cent,  dull  silky  00  per  cent 

Elongation  of  inch  sections <09,*.12* 


CA8T-STEBL   SHELL   BODIES. 
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Marks,  5063. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

ElonfiBtlon 
per  inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

'    Total. 

Per  so  nare 
inch. 

Pounds. 
200 
1.000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85^000 
88,000 
39,000 
40,000 
41,000 
42,000 
44.000 
46,000 
48.000 
60,000 

Inch. 
0. 
.000100 
.000860 
.000600 
.001000 
.001160 
.001800 
.001360 

Inch. 
0. 

.000100 
.000260 
.000260 
.000400 
.000160 
.000160 
.oaooM 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2.000 

4,000 

6,000 

7,000 

7,600 

7,800 

8,000 

.001660    1      .000800 

8,200 

.006600 

.004860 

8.400 

.007960 
.009500 
.011900 
.013950 
oiAono 

.001460 

.001660 

.002400 

.002060 

.001950 

.001700 

.002400 

.002600 

.002800 

.008060 

.011650 

.0060 

.0100 

.0200 

8.800 

9,200 

9.600 

1 

10,000 

10.400 

62,000     1       .617600 

10.800 

54,000 
66,000 
66,000 
60,000 
64,000 
68,000 
72,000 
76,000 
79.600 

.020000 

.022600 

.026300 

.028860 

.0400 

.0460 

.0650 

.0750 

11,200 

.  1      

11,600 

U,000 

12,800 

13,600 

14,400 
15,200 

15,920 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    79,600 

Elastic  limit  per  sqoare  inch  of  original  section do...    89,000 

Elong&tion  per  inch  after  rupture inch..     .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001S6O 

Reduction  in  diameter  at  point  of  rupture do . . .       .  025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".3  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  silky  15  per  cent. 

Elongation  of  Inch  sections ^12*.^08 
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No.  6007. 

Marks,  5090. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

SucceBsiye 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

1 

Total. 

Per  square 
inch. 

Remarkft.             ' 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

7,800 

8,000 

8,200 

3,400 

8,600 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12.800 

13,600 

14,400 

15,200 

16,000 

16,700 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80,000 
35,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
66,000 
68,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80,000 
83,500 

Inch. 
0. 
.000200 
.000450 
.000850 
.001150 
.001350 
.001500 
.001850 
.002550 
.004500 
.007500 
.008450 
.010600 
.012100 
.013750 
.016000 
.017800 
.019900 
.022400 
.025500 
.0850 
.0400 
.0600 
.0600 
.0800 

Inch. 
0. 

.000200 
.000250 
.000400 
.000300 
.000200 
.000150 
.000350 
.000700 
.001950 
.003000 
.000900 
.002050 
.001600 
.001650 
.002250 
.001800 
.002100 
.002500 
.003100 
.0095 
.0050 
.0100 
.0100 
.0200 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

0. 

Tensile  strength. 

General  mimmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    88,500 

Elfl.^tic  limit  per  square  inch  of  original  section do...    39,000 

Elongation  per  inch  after  rupture inch. .      .  1200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .005 

Reduction  in  area  after  rupture,  per  cent  of  original  section IS.  2 

Position  of  rupture *  45  from  neck 

Character  of  broken  surface granular  85  per  cent,  dull  silky  15  per  cent 

Elongation  of  Inchsectlons '^.11. '.IS* 
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No.  6108. 


ilarks,  5110. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Succewive 

Total. 

Per  square 
Inch, 

permanent,               Remarks, 
set.       1 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 

Pcmndt. 

1.000 

5,000 

10,000 

20,000 

Tnch. 
0. 

.000100 
.000350 
.000650 

Inch. 
0. 

.000100 
.000250 
.000800 
.000850 
.000800 
.000200 
.000150 
.000850 
.003000 
.003900 
.000950 
.001560 
.001850 
.002150 
.001950 
.002000 
.002300 
.002750 
.0056 
.0050 
.0100 
.0100 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

30,000    '      .001000 

0. 

35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,000 
72.000 
76,000 
Ml  non 

.001300 

.001500 

.001650 

.002000 

.005000 

.008900 

.009850 

.011400 

.013250 

.015400 

.017350 

.019850 

.021650 

.024400 

.0800 

.0850 

.0450 

.0550 

.0750 

1 

1 

8,800 



9.000 

9.200 

9.600 

10,000 

10,400 





10,800 

1 

11,200 

11.600 

12,000 

i    12,800 

1    18,600 

14.400 
15,200 
16.000 

»" 

16,420             M2'i00 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    82,100 

Elastic  limit  per  square  inch  of  original  section do...    42,000 

Elongmtion  per  incn  after  rupture inch..     .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001650 

Rednction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface granular  85  per  cent,  fine  silky  15  per  cent 

Elongation  of  inch  sections ''.08,M2» 
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No.  6109, 
Marks,  5119. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Per  square 
inch. 


Elongation 
per  incn. 


I 


8ucce»ive  p,a_„a„«„* ,  Successive 
elongaUon  |  P«™"nent  [  pennanent 
per  inch.  |        ^^'  set. 


Remarkii. 


I'owidt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.400 

8,800 

9,200 

9.600 

10.000 

10.400 

10,800 

11,200 

11,600 

12,000 

12,800 

18,600 

14,400 

15,200 

15,520 


Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44.000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,600 


Inch. 
0. 

.000100 
.000250 
.000600 
.001000 
.001350 
.001400 
.001550 
.001700 
.002150 
.008000 
.009800 
.011000 
.013450 
.015500 
.017760 
.019760 
.022900 
.025250 
.028750 
.081900 
.0400 
.0600 
.0600 
.0900 


Inch. 
0. 
0. 


0. 


Inch. 


0. 


Initial  load. 


J 


Inch. 
0. 
.000100 
.000160 
.000350 
.000400 
.000360 

.600050  ' '  Elastic  limit. 

.000150  

.000150  1 

.000460  

.005850  ' 

.001800  ' I 

.001700  1 

.002450 

.002050 

.002260 

.002000 

.008150 

.002350 

.003500 

.008150 

.0081 

.0100 

.0100 


Tengile  strength. 


General  summary. 

Tensile  strength  per  tqiuire  Inch  of  original  section pounds..    77,600 

Elastic  limit  per  square  inch  of  original  section do...    86,000 

Elongation  per  inch  after  rupture inch..     .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface granular  70  percent,  dull  sflkj  30  per  cent 

Elongation  of  inch  sections 'MO,  Mi* 


0A8T-8TEEL   SHELL    BODIES. 
No.  6010. 
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Marks,  5127. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  InadR. 

Elonntion 
permcb. 

SucceMive 

elongatioii 

perlnch. 

Permanent 
set. 

Snccefisive 

permanent 

set. 

Bemarka. 

Total. 

PerBquare 
inch. 

Potmdi. 
200 
1,000 
2,000 
4.000 
6,000 
7.000 
7.800 
8,000 
8.200 
8,400 
8,600 
8.800 
9,000 
9,200 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
50.000 

Inch. 
0. 

.000100 
000800 

.000600 

.000960 

.001100 

.001850 

.001460 

.001500 

.001560 

.008600 

.000150 

.010100 

.010650 

.018000 

.014900 

.017000 

.019000 

.021560 

.024500 

.027400 

.0350 

.0450 

.0650 

Inch. 
0. 

.000100 
.000200 
.000800 
.000850 
.000160 
.000250 
.000100 
.000060 
.000060 
.007060 
.000550 
.000060 
.000750 
.002150 
.001900 
.002100 
.002000 
.002560 
.002950 
.002900 
.0076 
.0100 
.0100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 

"' 



1      9,600 
'    10.000 

10.400    :        612.000 

10,800 

54.000 
66.000 
68.000 
60,000 
64,000 
68,000 
72,000 
72,700 

11,200 

11,600 

1    12,000 

12  800 

13,600 
14,400 

14,540 

General  mmmary, 

Tentfle strength  per  aqnare  inch  of  origina]  section pounds..    72,700 

Elastic  limit  per  sqnare  inch  of  original  section do...    42.000 

Elongation  per  inch  after  mptare inch..      .0700 

Elongation  per  inch  under  soain  at  elastic  limit do...  .001550 

Sednctlon  in  diameter  at  point  of  rupture do...       .015 

Keduction  In  area  after  rupture,  per  cent  of  original  section 5.7 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular  40  per  cent,  dull  silky  60  per  cent 

Elongation  of  Inch  sections ".08*.  ".06 
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No.   6011. 


Marks,  5134. 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonration 
per  inch. 

SucceMlve 
elongation 
perlnch. 

Permanent 
set. 

Succe«ive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10.800 
11,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
15,610 

Pounds 
1,000 
5,000 

20.000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
44,000 
46.000 
48,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60.000 
64,000 
68,000 
72,000 
76,000 
78.050 

Inch. 
0. 

.000100 
.000650 
.000650 
.000950 
.001150 
.001200 
.001250 
.001860 
.001300 
.001650 
.002700 
.008800 
.010550 
.012400 
.014400 
.016660 
.018900 
.021400 
.024100 
.020750 
.029760 
.0400 
.0500 
.0600 
.0800 

Inch. 
0. 

.000100 
.000250 
.000200 
.000400 
.000200 
.000050 
.000050 
.000100 
.000150 
.000150 
.001050 
.006100 
.001760 
.001850 
.002000 
.002160 
.002850 
.002500 
.002700 
.002650 
.008000 
.010260. 
.0100 
.0100 
.0200 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

i 

Oenercd  summary. 

Tensile  strength  per  square  Inch  of  original  section potmds..    78.060 

Elastic  limit  per  sqnare  inch  of  original  section do...    87,000 

Elongation  per  Inch  after  rupture inch..      .lOSO 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001250 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surfiice granular  60  per  cent,  dull  si  1  ky  40  per  ceo t 

Elongation  of  inch  sections *.10,^U* 


CAST-STEEL    SHELL    BODIES. 
No.  6012. 
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IMarks,  5140. 

Diameter,  ".506. 

Sectional  area,  .20  8quare  inch. 

Gauged  length,  2". 


Applied  loadn. 

Elon^Uon 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Succesaive 

permanent 

set. 

1 

Remarks. 

200 
1.000 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44.000 
46.000 
48.000 
50.000 
52,000 
54.000 
56,000 
58.000 
60,000 
64.000 
68,000 
72,000 
76,000 
76,060 

Inch. 
0. 

.000100 
.000850 
.000600 
.001000 
.001200 
.001500 
.001900 
.007250 
.006450 
.009350 
.011000 
.013000 
.015000 
.017260 
.019600 
.022250 
.025000 
.027600 
.0400 
.0450 
.0550 
.0700 

.000100 
.000250 
.000250 
.000400 
.000200 
.000800 
.000400 

Inch. 
0. 

0. 

Inch. 

0. 

luiUal  load. 

2,000 

4,000 

6,000 

0. 

7,000 

Elastic  limit 
Tensile  strength. 

8,000 

8,200 

8.400 

.005350 

8,600 

.001200 
.000900 
.001650 
002000 
.002000 
.002250 
.002250 
.002750 
.002750 
.002600 
.012.S 

8.800 

' 

9,200 

1 

9.600 

: 1 

10,000 

10,400 
10.800 

11,200 

11,600 

12.000 

12,800 

18,600 

ill 

14.400 

15,200 
15,210 

" 

1 

1        1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    76,060 

ElasticllmJt per SQuare i^ch of  original  section do...    40,000 

Elongation  per  inch  aftpr  rupture inch..     .0800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ^^.9  from  neck 

Character  of  broken  surface granular,  dull  silky  at  circumference 

EiongmtioD  of  inch  sections ".VJ/'.OS* 
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OAST-STEEL    SHELL    BODIES. 


No.  6013. 
Marks,  5146. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds. 
200 
1,000 
2,000 
4,000 
G.OOO 
7,000 
7,600 
7,800 
8,000 
8,200 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12,800 
18.600 
14,400 
15,020 


Per  square 
inch. 


I  irirt«»ort/»ni  Successive 


ongai 
►erin 


per  inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
86,000 
38.000 
39,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62.000 
64,000 
66,000 
68.000 

eo.ooo 

64.000 
68,000 
72,000 
75,100 


Jjich. 


.000100 
.000660 


.001000 

.001860  i 

.001660 

.001850  I 

.007600 

.008460 

.009260 

.011500 

.018460 

.016860 

.018250 

.020600 

.023350 

.026260 

.029000 

.083000 

.0450 

.0650 

.0700 


Inch. 


Remarks. 


Inch. 
0.      1  Initial  load. 
.000100 
.000250 
.000250 
.000400 

.000350  ! 

.000200  ' , ElMtic  limit 

.000300  ■ 

.006660  i 

.000950  ! ' , 

.000800 

.002260 

.001950 

.002400 

.002400  , 

.002250  I 

.002850 

.002900 

.002750 

.004000 

.0120 

.0100 

.0150 


:i: 


I 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  oriA[inal  section pounds..    75,100 

Elastic  limit  per  square  inch  of  original  section do...    88.000 

Elongation  per  inch  after  rupture inch..      .0950 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001550 

Reduction  in  diameter  at  point  of  rupture do...        .025 

Reduction  in  area  after  rupture,  percentof  original  section 9.6 

Position  of  rupture ".45  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silkf  40  per  cent 

Elongation  of  Ihch  sections ».a.".U* 
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No.  6062. 


Marks,  6110. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

Successive 

Successive 

Total. 

Per  sQuare 
inch. 

elongation  i  ^'^"^'^"V  permanent 
per  inch,  j        ■**'              set. 

Pounds. 

aoo 

1,000 

2,000 

4,000 

5,600 

5,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

15,200 

15,990 

Pounds. 
1.000 
5,000 
10,000 
20.000 
28,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
66.000 
58,000 
60,000 
76,000 
79.600 

Inch. 
0. 

.000100 
.000360 
.000700 
.001000 
.001100 
.001450 
.001600 
.001860 
.002000 
.002100 
.002200 
.002500 
.002750 
.003260 
.004000 
.005600 
.007250 
.009750 
.011650 
.013600 
.015400 
.017500 
.020000 
.022500 
.024600 
.027650 
.0600 

Inch.      !      Itich. 
0.                  0. 
.000100    '    0. 

Iwh. 
0. 

Initial  load. 
Elastic  limit. 

.000250 
.000350 
.000300 

.000100 
.000360 
.000150 

1 

.000450    '      .000450 

.000250 
.000150 
.000100 

.000100 
.000300 

.ooiooo  1    .066550 

.000250 
.000500 
.000750 
.001500 
.001750 
.002500 
.001800 
.001960 
.001900 
.002100 
.002500 
.002500 
.002000 
.003150 
■  082360 

*'  '*        1      

1 

Tensile  strength. 

1 

Oeneral  mmmary, 

Tenaile  strength  per aqtutre  inch  of  original  section pounds..    79,600 

EUtftle  limit  per  square  inch  of  o^nal  section do...    29,000 

Elongation  per  inch  after  rupture inch..     .0900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Reduction  in  diameter  at  point  of  rupture do...       .025 

Reductton  in  area  after  rapture,  per  cent  of  original  section  9.5 

Poaitioii  of  rapture ".6  from  neck 

Chaiacterof  oroken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  aectloDs ^07.  Ml* 
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TABULATION  OF  TENSION  SPECIMENS  FROM  CAST-STEEL  BODIES  OP 
800  AND  1,000  POUND  B.  L.  MORTAR  SHELLS.     {STEMS  2"  LONG.) 

800-POUND  SHELLS. 


No. 
of 
test 


Marks. 


Diaxii' 
.  eter. 


'Elastic  Tensile 
Sec-      limit  .strength 
tional      per    •     per 
area.  ,  square ,  square 
inch.  I    inch. 


Con-  1 

tion 

trac- 

in  2      tion  of 

inches,    area. 

Elon^a^ 
Appearahce  of  tion  of 

fracture.  inch 

sectioiu. 


60S5 


6087  ' 


6040  ' 


6042 
I  6043 

6044 

I  6045 

6046 

6047 

6048 

6050 


5168 
5161 


Inch.   Sq. 
.605 


in.  Pounds.:  Pounds. 
20  I  88,000  I    68,000 


.505 


I 


6051 
6052 


6053 
6054 


6055 
6056 


6057 
6056 
6059 
6060 


6061 


6087 
5178 


5181 
5188 
5105 


5202 
5210 


6217 

5224 

5233 

5238 

5244 

5044 
6254 

5261 


6268 
5278 


6280 


5295 
5808 

6811 
5818 


5090 


.505  i 
.605 


.605 ; 

I 

I 
.605  , 

.505  I 


.505  I 
.505 


.605 
.605 
.505 
.505 
.605 


.20 


.20 


89,000  I  78,600 

88,000  I  78,050 

37,000  I  78,650 

39,000  i  77,700 


.20  I  88,000 


.20 


89,000 


34,000 
40,000 


48,000 
40,000 
42,000 
20  j  42,000 
20     88,000 


.505 
.605  ! 

.605 


.505 
.505 


.505 
•505 


.505 
.505 
.505 
.505 


.505 


89,000 
89,000 

87,000 

87,000 


.20  I  37,000 


.20 


36,000 


42.000 


39,000 
87,000 
37,000 
84,000 


39,000 


78,150 
79,800 


80,000 
76,000 


76,000 

73,850 

72,100 

82,050 

76,000 

77,060 
78,050 

76,000 

81,000 
73,000 

73,050 

88,050 


77,800 
80.000 
78,950 
76,000 


79,450 


Pot  ct. 
6.0 


9.5 


12.5 
11.5 


18.0 
15.0 
12.0 


12.5 
8.5 


8.0 

8.0 

7.5 

8.5 

10.5 

8.5 
7.0 

8.0 


8.5 
7.0 


8.0 
11.0 


10.0 
10.5 
6.5 
7.0 


7.0 


Perct. 
5.7 


9.5 


13.2 
9.5 


13.2 
16.9 
9.5 


18.2 
9.5 


9.5 

9.5 

9.5 

9.5 

13.2 

5.7 
9.5 

9.5 


9.5 
9.5 


9.5 
18.2 


9.5 


Granular  40  per  cent. 
I      dull    silky  60  per  , 

:     cent 

,  Granular  85  per  cent.  ' 
I     dull   silky   15  per  l 

cent I 

!  Dull  silky  ...' ' 

I  Granular  85  per  cent, 
dull    silky   15  per 

;     cent 

I  Granular  80  per  cent, 
I     dull    silky   2J  per  i 

'     cent I 

I  Granular  40  per  cent,  ' 
dull   silky  60   per  , 

cent , 

.  Granular  60  per  cent,  > 
dull    silky   40  per 

cent 1 

Granular { 

Granular  60  per  cent, 
dull   silky  40  per 

cent 

Granular  40  per  cent, 
dull   silky  60  per  I 

cent I 

Granular  60  per  cent,  > 
dull   silky  40  per  j 

cent ' 

Granular  40  per  cent,  ' 
dull    silky  60  per  , 

cent 

Granular  70  per  cent,  | 
dull    silky  80  per  i 

cent ' 

Granular  60  per  cent, 
dull    silky  40  per 

cent 

Granular,   dull  spot 

at  circumference... 

I  Granular  60  per  cent. 

•     dull   silky  40  per 

t     cent 

I  Granular  80  per  cent, 
dull    silky  20  per 

I     cent 

Granular 

Granular  70  per  cent, 
I     dull    silky  80  per 

I     cent 

Granular  60  per  cent, 
dull   silky  40   per 

cent 

....do 

Granular  55  per  cent, 
dull    silky  45  per 

cent 

Granular 

....do 

Granular  80  per  oent« 
dull    silky  20  per 

cent 

Granular,  dull  silky 
spot  at  the  circum- 
ferenoe 


.05,  .07* 


.11*,.  08 
.11,   .14* 

.10,  .!»•  • 

.11,   .15*  . 

.14,  .16* 

.12,  .12 
.14»,.ll 

.09*,. OB 

.09*,. 07 

.07.   .09* 

.05,   .08* 

.07,   .10*  1 

.11*,.  10 

.09*,. 08 

.08»,.06 


.06,   .10* 
.07,  .10* 


.VT^.Ofl 


.08*,. 08 

.09,  .is»: 


.08,  .12» 
.11*.  10    i 
.07»,.06    I 
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TABULATION  OF  TENSION  SPECIMENS,  ^TC— Continued. 
lOOO-POUKD  8H£LL8. 


I   No. 
!    of 

,  test. 

I 

I. 

5960 
5981 


Marks. 


Diam- 
'  eter. 


tional 
area. 


4983 
4942  I 
4960  I 


Inch. 
.505 


Sq.  in. 
.20 


Elastic 
limit 
per 

square 
inch. 


Tensile 
strength 

per 
square 

inch. 


Elonga- 

Con- 

tion 

trac- 

In 2 

tion  of 

inches. 

area. 

Appearance  of 
fracture. 


.505 

.506  i      .20  I 


Pound*. 
37,000 


43,000 
40,000 


I 


5062         4967       .506 


59(8 

5984 
h9^ 


5990 

5091  I 

5092 

5993  \ 
I 
d9»l 

5996  ' 

i  i 

!  5996 


I 


4964  ; 

4972  i 
6014 


6020 
5037 
5044 
5060 
5067 
6070 
5077 


.506 
.605 
.506 


.505, 
.506 


PoundB. 
79,100 


74,700 
76,400 


.20  t  38,000  I    78,060 


.20 
.20 
.20 


.505  ,      .20 


39,000  ,  77,700 
89,000  '  76,500 
40,000  I    70,600 


>  5997 
I  5996 


I  6000 

6006 


5063  I 
5097 
5104  ! 
5109 


.605 
.505 
.505 
.505 


.505 
.605 
.505 


.20 
.20 
.20 
.20 


.605  <   .20 


5063  ,  .605 


6007 
6108 
6109 


I 


6110 

I  6011 

6012 

6013 


6090 
5110 
6119 


5127 
6134 
5140 
6146 
5110 


.606 
.505 
.606 


.20 


.20 
.20 
.20 


.505  .20 

.505  I  .20 

I 

.605  .20 

.505  .20 

.505  I  .20 


38,000' 

39,000 

41,000  j 

39,000  I 

43,000 

40,000 

38,000 


42,000 
87;  000 
33.000 
39,000 


72,650 
80,100 
82.a')0 
79,800 
80,000 
80,000 
78,600 


PtT  Ct. 

10.5 


6.0 
8.5 
5.0 


Perd. 
13.2 


9.5 
9.6 


5.7 

I 

4.6  1  6.7 
4.0  I  5.7 
6.5  5.7 


I 


74.500 
78,900 
76,000  I 
75,600 


89,000      79,600 


89,000 
42,000 
36,000 


42,000 
87,000 
40,000 
88,000 
29,000 


I 


88,600 
82,100 
77,600 


72,700 
78,060 
76,060 
76,100 
79,600 


8.0 
10.5 
12.0 
12.0 

8.5 
12.0 
10.0 


6.5 
18.6 
10.0 
10.5 


10.0 


12.0 
10.0 
11.0 


7.0 
10.5 
8.0 
9.5 
9.0 


9.5 
13.2 
33.2 
13.2 

9.5 
13.2 

9.5 


9.5 
16.9 

9.6 
13.2 


9.5 


13.2 
9.5 
9.6 


6.7 
9.6 
9.6 
9.5 
9.5 


Elonga- 
tion of 
inch 
sections. 


Inch. 
Granular,  dull  silky 

spot  at  the  cireum- 

ference 10, .  11* 

Granular  40  per  cent. 

dull    silky  60  per 

cent 06.. 07* 

Granular  60  per  cent, 

dull   silky   40  per 

cent 08,. 09* 

Granular,  varying  in 

sise 04,. 06* 

do ;    .04,. 05* 

do '    .04,. 04* 

Granular  40  per  cent.  | 

dull    silky  60  per 

cent 08*,. 05 

Granular  50  per  cent, 

dull    silky  60  per 

cent 09*, .  07 

Granular,  dull  silky 

spot  at  the  circum- 
ference  10.  .11* 

Granular  80  per  cent. 

dull    silky   20   per 

cent 13*,. 11 

Granular,  silky  spot 

at    the  circumfer- 
ence  13*,.  11 

Granular  60  per  cent, 

dull    silky  40  per 

cent 09*,. 08 

Granular,  dull  silky 

spot  at  the  clreum- 

ference 11,  .13* 

Granular  60  per  cent, 

dull    silky  40  per 

cent 09.  .11* 

do 08*.. ()5 

do 16*,. 11 

Granular 10,  .10* 

Granular  40  per  cent. 

dull  silky    60   per 

cent 09,  .12* 

Granular  85  per  cent, 

dull  silky    15  per 

cent 12*,. OS 

do 11,  .v.\* 

, do 08,  .12* 

Granular  70  per  cent, 

dull   silky  30  per 

cent 10,  .12* 

Granular  40  per  cent. 

dull  silky  60  per 

cent 0^*, .  (Hi 

Granular  60  per  cent, 

dull  silky  40  per 

cent 10,  .11* 

Granular,  dull  silky 

at  the    circumfer- 
ence  07,  .0»J* 

Granular  60  per  cent, 

dull    silky   40   per 

cent 08,  .11* 

Granular,  dull  spot  at 

the  circumference. .   .07,  .11* 
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CAST   IBON   FOB   GUN   AND   MOBTAB   CABBIAGES. 

Top  Cabbiaoe. 

No.  6987. 

Marks,  T  C  103. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


565 


- 
Applied  loads. 

Elongation 
permch. 

Sncceasiye 
elongation 
perlnch. 

Permanent 
set. 

Snocessive 

permanent 

set. 

Total. 

PersQuare 
inch. 

Remarks. 

Pminds. 
1,000 
2.000 
3,000 

I^mndt. 
1,000 
2,000 
3.000 

Inch. 
0. 
.00006 

.00012 
.00018 
.00024 
.00080 
.00088 
.00045 
.00052 
.00059 
.00068 
.00077 
.00088 
.00097 
.00107 
.00118 
.00130 
.00145 
.00160 
.00178 
.00196 
.00219 
.00246 
,00277 
.00615 

Inch, 
0. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00009 
.00009 
.00011 
.00009 
.00010 
.00011 
.00012 
.00015 
.00015 
.00018 
.00018 
.00023 
.00027 
.00081 
.00038 

Inch. 
0. 

Inch. 
0. 

Initial  load." 

Tensile  strength. 

4.000    i          4,000 
5, 000    >          5. 000 

ti,000 
7,000 
H.OOO 
9,000 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
25,000 
81,160 

10,000 
11,000 

.00006 

.00006 

12,000 

13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
2:^,000 
24,000 
•25.000 
31.160 

Fractured  ".8  from  neck.     Appearance,  fine  granular,  gray. 


566  0A8T   IKON   FOR   QUN    AKD   MORTAR   CARRIAGES. 

Top  Carriage. 

No.  6049. 
Marks,  T  C  104. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elonsation 
per  inch. 

Succeadye 
elongation 
perlnch. 

Permanent 
set. 

Succenive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt. 
1,000 
2,000 
3,000 

Ptmnd*, 
1,000 
2,000 

2'SS 
4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

82,220 

Inch, 
0. 
.00005 

.00010 
.00016 
.00022 
.00029 
.00086 
.00042 
.00050 
.00058 
.00067 
.00073 
.00082 
.00092 
.00101 
.00111 
.00120 
,00130 
.00148 
.00156 
.00172 
.00188 
.00207 
.00226 
.00262 

Inch. 
0. 
.00005 
.00005 

.00006 

.00007 
.00006 

.00007 
.00006 

.00008 
.00009 
.00006 
.00009 
.00010 
.00009 
.00010 
.00009 
.00010 
.00018 
.00012 
.00017 
.00016 
.00019 
.00019 
.00026 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

4,000 

5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 

( 

.66661 

.00001 

14,000 

15,000 
16,000 

.00009 

.00006 

17,000 

18,000 
19,000 
20,000 
21,000 
22,000 

.00025 

.00016 

23,000 

24,000 

25,000 
32,220 

.00078 

.00061 

Tensile  Btrength. 

Fractured 
mottled. 


3".  5  from  neck.      Appearance,  granular,   light  gra\% 
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No.  6071. 
Marks,  109. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


AppUed  loads. 

Succesaive 
elongation 
per  inch. 

Permanent 
set. 

SnocesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

per  inch. 

Poanda. 
1.000 
2.000 

FimntU. 
1.000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
'      9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
31,660 

Inch. 
0. 

.00007 
.00012 
.00019 
.00026 
.00031 
.00039 
.00047 
.00062 
.00060 
.00069 
.00078 
.00086 
.00091 
.00104 
.00113 
.00127 
.00189 
.00161 
.00169 
.00183 
.00204 
.00229 
.00283 
.00289 

Inch. 
0. 
.00007 
.00006 
.00007 
.00007 
.00006 
.00008 
.00008 
.00006 
.00008 
.00009 
.00009 
.00008 

.00010 
.00009 
.00014 
.00012 
.00012 
.00018 
.00014 
.00021 
.00026 
.00024 
.00032 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

3,000 

4.000 

6,000 

6,000 

7.000 

8,000 

9.000 

10.000 
ll.OUO 

.00002 

.00002 

12, 000 

13,000 

14,000 

i.%aoo 

.00010 

.00008 

16.000 

17,000 

18,000 

19.0U0 

20,000 
21.000 

.00031 

.00021 

22,000 

23,000 

24,000 

26.000 
31.560 

.00104 

.00078 

Tensile  strength. 

Fractured  l".l  from  neck.     Appearance,  granular,  gray. 


568  CAST   IBON   FOB   GUN   AND   MOBTAB   OABBIAGES. 

Top  Carriage. 

No.  6083. 
Marks,  T  C  111. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  load*. 

Eloneation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Inch. 
0. 

Successive 

permanent 

set 

Inch. 
0. 

Toial. 

Per  square 
inch. 

Remarks 

Pounds. 
1.000 
2,000 
3,000 
4,000 

POUTldS. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

22,400 

Inch. 
0. 

.00005 
.00010 
.00015 
.00021 
.00026 
.00032 
.00038 
.00044 

.ooa5i 

.00059 
.00068 
.00076 
.00083 
.00091 
.00102 
.00111 
.00121 
.00133 
.00145 
.00159 
.00178 

Inch. 
0. 

.00005 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.00006 
.00007 
.00008 
.00009 
.00008 
.00007 
.00008 
.00011 
.00009 
.00010 
.00012 
.00012 
.00014 
.00019 

Initial  load. 

5,000 

1 

6.000 

^ 

7.000 

::::::::::;:i::::;:::::;; 

S.OOO 

9,000 

1 

10.000 
11,000 

.00001 

.00001 

12,000 

13,000 

14,  (XW 

15,000 
16,000 

.00008 

.00007 

17,000 

:::::::::::::::::::::::: 

18,000 

19.000 

1 

20.000 
Jl.OOO 

.00022 

.00014 

'J2, 000 

1 

l2,  400 

Tensile  strength. 

1 

Fiuctured  1"  from  neck.     Appearance,  granular,  gray.     A  smooth, 
lustrous  spot  of  metal  ".56x".20  across  fractured  surface. 
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Top  Carbiage. 
No.,  6129. 


Marks,  T  C  117. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


t 


Total. 


Elongation 

Per  square    V^^^^^- 
inch.      I 


Successive 
elongation 
perinch. 


»>^__,„_„-,^i  Successive 

Pem^ent  permanent 

^^  set. 


Remarks. 


Poundt. 
1.000 
2,000 
3.000 
4,000 
5.000 
(.1100 
7,0i)0 
H.OOO 
9,000 
10,000 
11.000 
12,000 
13.000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25,000 
26,000 
27.000 
29,960 


Pounds. 
1,000 
2,000 

Inch, 

0. 
.00007 
.00016 
.00021 
.00027 

.00039 
.00046 
.00060 
.00058 
.00066 
.00072 
.00079 
.00088 
.0009'/ 
.00101 
.00112 
.00121 
.00130 
.00140 
.00163 
.00166 
.00178 
.00193 
.00206 
.00224 
.00250 

Inch. 
0. 
.00007  - 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

3,000 

.00009 
.00005 
.00006 
.00005 

.(NNNrr 

.00007 
.00004 
.00008 
.00008 
.00006 
.00007 
.00009 
.00009 
.00007 
.00008 
.00009 
.00009 
.00010 
.00013 
.00013 
.00012 
.00015 
.00013 
.00018 

4,000 

5,000 

6,000 

1 

7,000 

8,000 

9,000 

10,000 
11,000 
12,000 

.00006  1    .00006 

13,000 

14,000 

15,000 
16,000 

.00009  1   .00008 

17,000 

18,000 

19,000 
20,000 
21,000 
22.000 

.ooois 

.00009 

23,000 
24,000 
25,000 
26,000 

27,000 
29,980 

.00026 

.00061 

.00043 

Tensile  strensrth 

i 

Fractured  at  the  neck.     Ap{)earance,  fine  granular,  gray. 
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OAST   IBON  FOB   GUN   AND  MOBTAB   0ABBIAGE8. 


Top  Carriage. 

No.  6140. 
Marks,  T  C  120. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Eloofation 
perlnch. 

Succeflsive 

elongation 

perlnch. 

Succeadve 

Remarkfl. 

Total 

PeraAuare 
inch. 

1 

Pounds. 
l.UUO 
2,000 

Poundt.          Inch. 
1,000        0. 
2,000             OOOOfi 

IflCh. 

0. 

.00006 

Inch. 
0.    . 

Inch, 
0. 

Initialload.                     ; 

3,000 
4.000 

3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,750 

.00010    .       .00004 
.00015           .00005 

[ 

Tensile  strength. 

5,000 
6,000 
7,000 

.00020 
.00026 
.00032 
.00040 
.00047 
.00054 
.00061 
.00070 
.00078 
.00065 
.00098 
.00102 
.00113 
.00121 
.00182 
.00143 
.00157 
.00171 
.00189 
.00200 
.00220 
.00243 
.00271 

.00005 

.00006 
.00006 
.00008 
.00007 
,00007 
.00007 
.00009 
.00008 
.00007 
.00008 
.00009 
.00011 
.00006 
.00011 
.00011 
.00014 
.00014 
.00018 
.00011 
.00020 
.00023 
.00028 

8,000 

9,000 
10,000 
11.000 

.00001 

.06661 

12,000 

13,000 
14,000 

15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
'25.000 
26,000 
27,000 
28,760 

.00007 

.00006 

.00018 

.00011 



.00078 

.00060 

Fractured  ".26  from  neck.     Appearance,  fine  granular,  gray. 


CAST   IBON   FOR   GUN   AND  MOBTAB  CABBIAGES. 

Top  Carriaqe. 

No.  6161. 
Marks,  T  C  123. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


571 


i       Applied  loads. 

Elongation 
per  Inch. 

Succeasive 
elongation 
perlnch. 

Permanent 
set. 

Bnccessiye 

permanent 

set. 

1    Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

t      1.000 

2,000 

Pounds. 
1.000 
2  ono 

Inch. 
0. 
.00006 

.00012 
.00019 
.00024 
.00030 
.00037 

Inth. 
0. 

.00006 
.00006 
.00007 
.00005 
.00006 
noon? 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 

,      3.000             3,000 
4,000              4,000 

5  000              ■'^000 

6,000 

6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
1.^  ono 

7,000 

8,000 

.00(H4            .00007 

9.000 
10,000 

.00051 
.00060 
.00067 
.00074 
.00082 
.00092 
.00101 
.00111 
.00121 
.00132 
.00143 
.00155 
.00171 
.00186 
.00204 
.00221 
.00241 
.00268 

.00007 
.00009 
.00007 
.00007 
.00008 
.00010 
.00009 
.00010 
.00010 
.00011 
.00011 
.00012 
.00016 
.00015 
.00018 
.00017 
.00020 
.00027 

0. 

,     11,000 

12.000 

13,000 

14,000            14.000 

15,000 
16,000 

15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
28,000 
80,520 

.00010 

.00010 

.     17,000 

'     18.000 

<     19,000 

20.000 
21,000 

.00024 

.00014 

22,000 

23,000 
,    24,000 

25,000 
26.000 
30,600 

.00080 

.00056 

Tensile  strength. 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 
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Top  Cabbiaqe. 

No.  6164. 
Marks,  T  C  124. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loftds. 

EloDRation 
permch. 

Successive 
eloDfation 
perinch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22.000 
ili.OOO 
24,000 
25,000 
29,560 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
29,550 

Inch. 
0. 
.00005 
.00011 
.00019 
.00022 
.00030 
.00037 
.00043 
.00050 
.00058 
.00066 
.00078 

.00090 
.00100 
.00110 
.00120 
.00131 
.00142 
.00166 
.00170 
,00187 
.00205 
.00228 
.00254 

Inch. 
0. 

.00005 
.00006 
.00008 
.00003 
.00008 
.00007 
.00006 
.00007 
.00008 
.00006 
.00007 

.00008 
.00010 
.00010 
.00010 
.00011 
.00011 
.00014 
.00014 
.00017 
.00018 
.00023 
.00026 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

1 

! 

1 

.00003 

.00008 

1 

I 

.00010 

.00007 

! 

.00027 

.00017 

, 

Tensile  stren^h. 

1 

Fi-actured  1"  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBON   FOB   GUIT   AND   MOBTAB   OABBIAGES. 

Top  Carriage. 

No.  6166. 
Marks,  T  C  125. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 

eloiigation 

perlnch. 

Permanent 
set. 

Remarks. 

Total. 

Per  square 
inch. 

permanent 

.«»et. 

PouwU. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 

Poundi. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12  000 

Inch. 
0. 
00006 

.00012 
.00020 

.00032 
.00040 
.00048 
.00064 

.00071 
.00060 
.00090 
.00100 
.00110 
.00123 
.00133 
.00147 
.00162 
.00180 
.00199 
.00220 
.00248 

Inch. 
0. 
.00006 
.00006 

.00008 
.00006 
.00006 

.00008 
.00008 
.00006 
.00009 

.00008 
.00009 
.00010 
.00010 
.00010 
.00013 
.00010 
.00014 
.00016 
.00018 
.00019 
.00021 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00004 

.00004 

13,000            13;  000 
14,000            14,000 
16,000    '        16.000 
16.000    ;        16.000 



.00013 

.00009 

17,000 
18.000 
19,000 
•A>,000 
21.000 
•22,000 
'23.000 
23,220 

17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
23,220 

.00038 

.00026 

Fractured  2".  60  from  neck.     Appearance,  fine  granular,  light  gray. 
Smooth  lump  at  circumference  ".30x".25. 


574 


OAST   IBON   FOB   GUN   AND   MOBTAB   OABBLAGSS. 


Top  Carriage. 
No.  6184. 


Marks,  T  C  128. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
perlnch. 

BuoceasiTe 

elongation 

perlnch. 

Permanent 
set. 

SuccesilTe 

permanent 

set 

Total. 

Per  square 
Inch. 

Remarka 

POUTldS. 

1,000 
2,000 
3,000 
4,000 
5,000 
U.OOO 

Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
31,280 

Inch. 
0. 
.00006 

.00012 
.00018 
.00024 
.00031 
.00037 
.00043 
.00051 
.00062 
.00069 
.00077 
.00084 
.00094 
.00108 
.00114 
.00125 
.00136 
.00151 
.00162 
.00180 
.00193 
.00213 
.00283 
.00258 

Inck. 
0. 
.00005 

.00007 
.00006 
.00006 

.00007 
.00006 
.00006 
.00008 
.00011 
.00007 
.00008 
.00007 
.00010 
.00009 
.00011 
.00011 
.00011 
.00015 
.00011 
.00018 
.00018 
•00020 
.00020 
.00020 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

7,000 

8,000 

9,000 

10,000 
11,000 

.00002 

.00002 

12,000 

i:),ooo 

. 

14.000 

15.000 
16,000 

.00006 

.00006 

17.000 

* 

18,000 

19,000 

20,000 
21,000 

.00025 

.00017 

22,000 

23,000 

24,000 

, 

25,000 
31,280 

.00069 

.00044 

Tensile  strength. 



Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IKOK   FOB  OUK   AND   MOBTAB   CABBXAQE8. 

Top  Cabbiage. 

No.  6185. 
Marks,  T  C  129. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

ElODRation 
per  inch. 

SnccesBlye 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

1,000 
'      2,000 

1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
18.000 
14.000 
16,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
26,320 

Inch. 
0. 
.00006 

.00012 
.00018 
.00028 
.00028 
.00084 
.00041 
.00048 

.mm 

.00070 
.00078 
.00087 
.00096 
.00108 
.00110 
.00121 
.00184 
.00146 
.00158 
.00170 
.00188 
.00204 
.00226 
.00251 

Inch, 
0. 
.00006 

.00006 
.00006 

.00005 
.00005 
.00006 

.00007 
.00007 
.00008 
.(NXXM 
.00008 

.00009 

.00007 

.00007 
.00011 
.00013 
.00012 
.00012 
.00012 
.00018 
.00016 
.00022 
.00025 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

'      3,000 

'      4,000 

5,000 

6,000 

7,000 

8,000 
9,600 
10,000 
11,000 
12,000 
13,000 
>    14,000 
15,000 
16,000 

.00002 

.00002 

.00009 

.00007 

.    17,000 
18,000 

19,000 

20,000 
21,000 
22,000 
23,000 
24,000 

.00021 

.00012 

Tenrile  strength. 

25,000 

26,000 
26,320 

.00075 

.00054 

Fractured  4". 75  from  neck, 
smooth,  lustrous  metal  ".20  x 


Appearance,  granular,  gray.    Lump  of 
'.30  in  the  fractured  surface. 
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OAST   IBON   FOB   QUN    AND   MOBTAR   OABBIAGES. 


Top  Carriaqe. 

No.  6188. 
Marks,  T  C  133. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

KlonffEtion 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set 

SuceenlYe 

permanent 

set 

Remarks. 

1 

Total. 

Per  square 
inch. 

fimnds. 
1,000 
2,000 
3,000 
4,000 
5,000 

Pounds. 
1,000 
2,000 
8,000 
4,000 
ft  (NO 

Inch. 
0. 
.00004 
.00011 
.00017 
.00022 
.00028 
.00038 
.00040 
.00046 
.00062. 
.00060 
.00067 
.00074 

Inch. 
0. 
.00004 

.00007 
.00006 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TensUe  strength. 



6,000         6;66o 

7,000             7,000 
8,000             8.000 

9,000 
10,000 
11,000 
12,000 
13,000 

9,000 
10,000 
11,000 
12,000 
l.<t.000 

.00001 

.00001 

::::::::::::::::: ::::: 

14,000    '<        14.000 

.00082    1        .00008 

15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
'25,000 
26,000 
27,000 
33,800 

16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
83,800 

.00091 
.00100 
.00109 
.00117 
.00128 
.00139 
.00161 
.00163 
.00180 
.00194 
.00215 
.00232 
.00260 

.00009 

.00009 
.00009 

.00008 
.00011 
.00011 
.00012 
.00012 
.00017 
.00014 
.00021 
.00017 
.00028 

.00008 

.00007 

.00021 

.ooois 

.00081 

.00060 

1 

Fractured  1".6  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBON   FOR   GITN   AND   MORTAR   CARRIAGES. 

Top  Carriage. 

No.  6191. 
Marks,  T  C  136. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Liength  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  inch. 

SuccesBlYe 
elongation 
per  Inch. 

Permanent 
set. 

SnccesslTe 

permanent 

set. 

Remarks. 

Total. 

Persqaare 
inch. 

1.000 
2,000 
3.000 
4,000 
5.000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
32,610 

Poundt, 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
32,610 

Inch. 
0. 
.00005 

.00009 
.00015 
.00019 
.00026 

.00037 
.00045 
.00051 
.00068 
.00065 
.00074 
.00078 
.00087 
.00095 
.00105 
.00113 
.00124 
.00185 
.00147 
.00159 
.00173 
.00188 
.00206 
.00226 
.00251 

Tneh, 
0. 
.00005 
.00004 
.00006 
.00004 
.00007  . 
.00007 
.00004 
.00008 
.00006 
.00007 
.00007 
.00009 
.00004 
.00009 
.00008 
.00010 
.00008 
.00011 
.00011 
.00012 
.00012 
.00014 
.00015 
.00018 
.00020 
.00025 

Tneh, 
0. 

Tneh. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.00003 

.00003 

.00015 

.00012 

.00070 

.00065 

Fractured  1".85  from  neck. 
H.  Doc.  300 37 


Appearance,  fine  granular,  light  gray. 


578  CAST   IBON   FOB   GUN    AND   MOBTAK   CABBIAOES. 

Top  Cabriaoe. 

No.  6243. 
Marks,  T  C  140. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
perinch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

SuccessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  Muare 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22.000 

23,000 

24.000 

25,000 

27,120 

Pounds. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

27.120 

Inch. 
0. 

.00007 
.00014 
.00019 
.00026 
.00031 
.00039 
.00046 
.00054 
.00061 
.00069 
.00078 
.000118 
.00099 
.00110 
.00126 
.00139 
.00154 
.00174 
.00198 
.00224 
.00264 
.00300 
.00350 
.00122 

Inch. 
0. 
.00007 
.00007 
.00005 
.00007 
.00005 
.00008 
.00007 
.00008 
.00007 
.00008 
.00009 
.00010 
.00011 
.00011 
.00016 
.00013 
.00015 
.00020 
.00024 
.00026 
.00040 
.00086 

.ooav) 

.00072 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

::::::::::::'::: ::::::::: 

.00005 

.00005 

:::::::::::::::::::::::: 

.00018 

.00018 

.00060 

.    .00042 



.00239 

.00179 

Fractured  1".4:  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBOX   FOB  GUN   AND   KOBTAB   OABBIAGSS. 

Top  Carriage. 

No.  6250. 
Marks,  T  C  147. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
perlnch. 

SnccesBive 
elongation 
per  inch. 

set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Per  Rquare 
inch. 

Ptmnda. 

'      1.000 

.      2,000 

3.000 

PauwU. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
18,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 

31,  ua 

Inch. 
0. 
.00006 

.00012 
.00018 
.00023 
.00029 
.00034 
.00041 
.00049 
.00057 
.00064 
.00070 
.00079 
.00088 
.00098 
.00108 
.00118 
.00128 
.00139 
.00154 
.00169 
.00185 
.00204 
.00223 
.00248 
.00275 

Inch. 
0. 
.00006 

.00006 
.00006 
.00005 
.00006 

.00005 
.00007 
.00008 
.00008 
.00007 
.00006 
.00009 
.00009 
.00010 
.00010 
.00010 
.00010 
.00011 
.00015 
.00015 
.00016 
.00019 
.00019 
.00025 
.00027 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
31,110 

■ 

.00004            .00004 

1 

1 

.00008    1        .00004 

: i 

1 

i 

.00027    1        .00019 

1 

1 

1  ..         .     . 

.00092    ,        .00066 

Tensile  strength. 

1 

Fractured  ".6  from  neck.     Appearance,  fine  granular,  light  gray. 
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CAST   IBOK   FOB  OUN   AKD   MOBTAB   0ABBIAGS8. 


Top  Carriage. 

No.  6328. 
Marks,  TC  163. 
Diameter,  1".129. 
Sectional  area,  1.00  squai-e  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SnccesBive 
elongation 
per  Inch. 

Permanent 
set. 

Sncceedve 

1 

1 

ToUl. 

l\iun(U. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
21.000 
25,000 
80,470 

Per  square 
inch. 

permanent               Remarks, 
set.       1 

Poundf. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
30,470 

Inch. 
0. 
.00005 

.00010 
.00015 
.00021 
.00027 
.00082 
.00040 
.00047 
.00064 
.00062 
.00071 
.00060 
.00069 
.00099 
.00109 
.00120 
.00131 
.00142 
.00158 
.00171 
.00169 
.00207 
.00230 
.00251 

Inch, 
0. 
.00006 
.00005 
.00005 
.00006 
.00006 
.00005 
.00008 
.00007 
.00007 
.00008 
.00009 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00016 
.00018 
.00018 
.00018 
.00028 
.00021 

Inch, 
0. 

Inch. 
0. 

Initial  load. 

.00001 

.00001 

1 

.00008 

.00007 

, 

.00022 

.00014 

.00075 

.00053 

Tensile  strength. 

Fractured  1"  from  neck.     Appearance  fine  granular,  light  gray. 


OAST   IRON   FOR   GUK   AND   MORTAR   CARRIAGES. 

Top  Carriage. 

No.  6440. 

Marks,  TC  171. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 
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Applied  load«. 

Elongation 
per  Inch. 

SacceegiTe 
elongation 
per  Inch. 

Permanent 

aet. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Persqnare 
Inch. 

Founds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,300 

Jhmnds. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17.000 
18,000 
18,300 

Inch. 
0. 

.00007 
.00012 
.00021 
.00080 
.00090 
.00049 
.00069 
.00069 
.00060 
.00094 
.00107 
.00120 
.00138 
.00157 
.00179 
.00209 
.00239 

Inch. 
0. 

.00007 
.00005 
.00009 
.00009 
.00009 
.00010 
.00010 
.00010 
.00011 
.00014 
.00013 
.00018 
.00018 
.00019 
.00022 
.00090 
.00030 

Inch. 
0. 

Inch, 
0. 

IniUal  load. 
Tensile  strength. 

.00008 

.00006 

.00029 

.00021 

Fractured  at  the  neck.     Appearance  fine  granular,  dark  gray. 


582  CAST   IBON   FOB   GUN    AND   MORTAB    CARRIAGES. 

Chassis  Rail. 

No.  6187. 
Marks,  C  R  132. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  mch. 

Succe«lve 
elongation 
per  inch. 

Permanent 
set. 

Snccefisive 

permanent 

set. 

Remarks. 

Total. 

Per  souare 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

£,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

34,760 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

34.760 

Inch. 
0. 
.00006 

.00009 
.00015 
.00028 
.00028 
.00088 
.00040 
.00046 
.00051 
.00058 
.00065 
.00071 
.00078 
.00086 
.00093 
.00101 
.00110 
.00119 
.00128 
.00188 
.00149 
.00160 
.00170 
.00182 
.00200 
.00218 
.00233 
.00252 

Inch. 
0. 

.00006 
00003 
.00006 
.00008 
.00005 
.00005 
.00007 
.00006 
.00005 
.00007 
.00007 
.00006 
.00007 
.00008 
.00007 
.00008 
.00009 
.00009 
.00009 
.00010 
.00011 
.00011 
.00010 
.00012 
.00018 
.00018 
.00015 
.00019 

Inch. 
0. 

Inch. 
0. 

Initial  loud. 

.00002 

.00002 

.00007 

.00005 

1 

1 

.00014 

.00007 

Tensile  (Strength. 

.00072 

.00058 

Fractured  1' 
mottled. 


'.2  from  neck.     Appearance  fine,  giunular,  light  gray, 


CAST   IRON   FOR   GUN   AND   MORTAR   CARRIAGES. 
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Base  Ring. 

No.  6084. 
Marks,  B  R  112. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Len^h  of  stem,  10". 
Gauged  length,  10". 


1 

Applied  loads. 

1 

Elongation 
per Inch. 

Succesrive 
elongation 
perinch. 

Permanent 
set. 

SucoessiTe 

... 

!    Total. 

Per  square 
inch. 

permanent!               Remarks. 
set. 

Founds. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

32,280 

Pounds. 

1,000 

2.000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18.000 

19.000 

20.000 

21,000 

22,000 

23,000 

24.000 

25.000 

26,000 

27,000 

32,280 

Inch. 
0. 
.00006 

.00012 
.00017 
.00023 
.00030 
.00086 
.00041 
.00060 
.00067 
.00063 
.00071 
.00079 
.00087 
.00096 
.00108 
.00112 
.00122 
.00134 
.00146 
.00158 
.00172 
.00183 
.00200 
.00220 
.00286 
.00256 

IneM. 
0. 
.00006 
.00007 
.00006 

.00007 

.00006 
.00009 

.00007 
.00006 
.00008 
.00008 
.00008 
00009 
.00007 
.00009 
.00010 
.00012 
.00011 
.00013 
.00014 
.00011 
.00017 
.00020 
.00016 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00002 

.00002 

1 

.00008 

.00006 

.00019 

.00011 

.00071 

.00062 

Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 


584  CAST    IRON   FOR   GUN   AND   MORTAR   CARRIAGES. 

Base  Ring. 

No.  6107. 
Marks,  B  R  114. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elonsation 
permch. 

Successive 
perinch. 

Permanent 

Successive 

Remarks. 

Total. 

Per  square 
Incn. 

rermaneni  pgnnanent 
•**•       1        set. 

PouncUt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

Pounds. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

28,000 

24,000 

25,000 

26,000 

81,900 

Inch. 
0. 
.00006 

.0Qpl2 
.00019 
.00025 

.00088 
.00048 
.00061 
.00060 
.00066 
.00078 
.00080 
.00090 
.00100 
.00108 
.00118 
.00128 
.00140 
.00152 
.00166 
.00181 
.00201 
.00219 
.00241 
.00268 

Inch. 
0. 
.00006 
.00006 
.00007 
.00006 
.00007 
.00006 
.00005 
.00006 
.00009 
00006 
.00007 
.00007 
.00010 
.00010 
.00008 
.00010 
.00010 
.00012 
.00012 
.00014 
.00015 
.00020 
.00018 
.00022 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  stren«:th. 

.00001 

.00001 

.00006 

.00007 

.00021 

.00013 

28,000 

24,000 
25,000 
26.000 
81,900 

.00077 

.00066 

1 

Fractured  ".9  from  neck.     Appearance,  fine  granular,  gmy. 


CAST  IBON  FOB  OUN  AND  MOBTAB  CABBIAOES. 

Base  Ring. 

No.  6128. 
Marks,  B  R  116. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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AppUed  loodfl. 

Elongation 
per  Inch. 

SuccMsIve 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

ToUl. 

Per  square 
Inch. 

elongation 
per  inch. 

P&und». 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

25.800 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

25,800 

inch. 
0. 
.00005 
.00011 
.00019 
.00022 
.00080 
.00086 
.00048 
.00060 
.00059 
.00067 
.00077 
.00066 
.00094 
.00104 
.00114 
.00129 
.00140 
.00152 
.00171 
.00188 
.00211 
.00288 
:00270 
.00604 

Inch. 
0. 
.00005 

.00006 
.OOOOH 
.00008 
.00008 
.00006 
.00007 
.000U7 
.00009 
.00008 
.00010 
00009 
.00008 
.00010 
.00010 
.00015 
.00011 
.00012 
.00019 
.00017 
.00028 
.00027 

.00064 

Inch. 
0. 

Inch. 
0, 

Initial  load. 

.06662 

.06662 

.00012 

.00010 

*    1 

1 

.00062 

.00020 

.00118 

.6666i 

Fractured  ".7  from  neck.     Appearance,  fine  granular,  light  giuy. 


586  CAST  IRON   FOK   GUN    AND   MORTAB   CARRIAGES. 

Base  Ring. 

No.  6139. 
Marks,  B  R  119. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesslTe 
elongation 
perinch. 

Permanent 
set. 

Inch. 
0. 

Successive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

28,900 

Pounds. 

1,000 

2.000 

3.000 

4.000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26.000 

28,900 

Inch. 
0. 

.00006 
.00012 
.00018 
.00025 
.OOOM) 
.00037 
.00044 
.00050 
.00058 
.00067 
.00075 
.00082 
.00091 
.00100 
.00110 
.00120 
.00131 
.00143 
.00154 
.00168 
.00180 
.00199 
.00217 
.00238 
.00261 

Inch. 
0. 

.00006 
.00006 
.00006 
.00007 
.00005 
.00007 
.00007 
.00006 
.00008 
.00009 
.00008 
.00007 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00011 
.00014 
.00012 
.00019 
.00018 
.00021 

Incft. 
0. 

Initial  load. 
Tensile  strength. 

' 

.00001 

.00001 

.00008 

.00007 

.00020 

.00012 

.00067 

.00017 

Fractured  1".75  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IRON   FOR  QXTS   AND  MORTAR   CARRIAORS. 
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Base  Rn^o. 

No.  6162. 
Marks,  B  R  122. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

1 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

SuccesBiye 

permanent 

set. 

Remark8. 

Total. 

Per  square 
inch. 

PmtntU, 
1.000 
2,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28.000 

24,000 

25,000 

26,000 

29,210 

Inch. 
0. 
.00005 

.00011 
.00018 
.00024 
-.00029 
.OUU»& 
.00041 
.00048 
.00056 

.00070 
.00079 
.00088 
.00097 
.00105 
.00116 
.00125 
.00186 
.00149 
.00162 
.00177 
.00192 
.00210 
.00280 
.00252 

Inch, 
0. 
.00005 
.00006 
.00007 
.00006 
.00005 
.00006 
.00006 
.00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

8.000 

4.000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

is;  000 

14,000 

15,000 

16,000 

* 

1 

1 

L... 

.00008 
.00006 

.00001 

.00001 

.00008 
.00009 

.00009 
.00008 

.00011 
.00009 
.00011 
.00013 
.00013 
.00015 
.00016 
.00018 
.00020 
.00022 

.00008 

.00007 

17.000 

18,000 

19.000 

20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
29,210 

.00012 

.00069 

.66649 

Fractured  1"  from  neck.     Appearance,  fine  granular,  light  gray,  80 
per  cent;  dark  gray  on  one  side,  20  per  cent. 
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CAST   IBON   FOB   OUN   AND   MOBTAB   CABBIAGES. 


Base  Ring. 

No.  6167. 
Marks,  B  R  127. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 
perinch. 

Inch. 
0. 
.00004 

00006 
.00006 
.00006 

.00007 
.00006 
.00007 
.00008 
.00006 
.00010 

.OCWOK 

.00011 
.00009 

.00010 
.00011 
.00014 
.00012 
.00015 
.00015 

.00020 
.00023 

Permanent 
set. 

Successive 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

PiouwU. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
16,000 
16,000 
17.000 
18.000 
19.000 
20,000 
21,000 
22,000 
28,000 
24.000 
26,000 
26,000 
81,690 

Pounda. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000* 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
26,000 
26,000 
81,690 

Inch. 
0. 
.00004 

.00010 
.00016 
.00021 
.00028 
.00038 
.00040 
.00048 
.00063 
.00068 
.00070 
.00076 
.00084 
.00098 
.00104 
.00118 
.00123 
.00134 
.00148 
.00160 
.00175 
.00190 
.00210 
.00230 
.00268 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  strength. 

.00002 

.00002 

.06606 

.00006 

.00022 

.00014 

.00073 

.00051 

1 

Fractured  ".60  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST  IBON   FOB   GUN   AND   XOBTAB   0ABBIAGJS8. 

Base  Ring. 

No.  6186. 
Marks,  B  R  131. 
Diameter,  1".129. 
Sectional  area,  1.00  square  iucb. 
Ijength  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 


TCI.      I^„X" 


PoundM. 

Ptmnd$. 

1,000 

1,000 

2,000 

2.000 

8,000 

8.000 

4,000 

4,000 

6.000 

6,000 

6.000 

6,000 

7,000 

7.000 

8.000 

8.000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12,000 

12.000 

13.000 

18,000 

14,000 

14.000 

16,000 

15,000 

16.000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20.000 

20,000 

21,000 

21,000 

22,000 

22.000 

23,000 

23.000 

24,000 

24.000 

25.000 

25,000 

26,000 

26,000 

27,000 

27.000 

34,020 

84,020 

Elonntion 
per  Inch. 


Inch. 
0. 


.00011 
.00017 
.00022 
.00029 


.00040 
.00046 
.00068 

.00061 
.00068 

.00076 
.00062 

.00091 
.00101 
.00111 
.00121 
.00131 
.00142 
.00166 
.00170 
.00183 
.00202 
.00222 


.00267 


SucoeHlTe 
elonntloii 
perinch. 


Inch. 
0. 

.00004 
.00007 
.00006 
.00006 
.00007 
.00004 
.00007 
.00006 
.00007 
.00008 
.00007 
.00007 
.00007 
.00009 
.00010 
.00010 
.00010 
.00010 
.00011 
.00013 
.00016 
.00013 
.00019 
.00020 
.00021 
.00024 


Fennanent 
set. 


Inch. 
0. 


Saccesive 

pennanent 

ret. 


RemarkH. 


Inch. 
0. 


InitUI  load. 


.00002 


.00002 


.00010 


.00006 


.00024 


.00014 


.00091 


.00067 


..  Tenttlle  strength. 


Fractured  1".5  from  neck.  ,  Appearance,  fine  granular,  light  gray. 


590  CAST   IKON   FOR   GUN   AND  MOBTAB   CARBIAGSS. 

Base  Ring. 

No.  6217. 
Marks,  B  R  139. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
per  inch. 

Permanent 
set 

SuccesBiye 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

27,290 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

27,290 

Inch. 
0. 

.00007 
.00012 
.00019 
.00025 
.00081 
.00040 
.00048 
.00056 
.00062 

.ooon 

.00061 
.00091 
.00102 
.00116 
.00129 
.00146 
.00163 
.00190 
.00218 
.00269 
.00293 
.00850 

Inch. 
0. 

.00007 
.00006 

.00007 
.00006 

.00006 
.00009 
.00006 

.00007 
.00007 
.00009 

.00010 
.00010 
.00011 
.00018 
.00014 
.00017 
.00017 
.00027 
.00028 
.00041 
.00034 
.00057 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

.00006 

.00006 

.00016 

.00077 

.00066 

1 
Tensile  streneth. 

.00185 

.00108 

Fracti] 

ired  1".3 

from  n€ 

)ck.     Ap 

>pearanc 

e,  granu 

iar,  dark  gray. 

OAST   IBOK   FOB   GUK    AND   MOBTAB   CABBIAGES. 
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Base  Ring. 

No.  6248. 
Marks,  B  K  145. 
Diameter,  1".129. 
Sectional  area,  1.00  squai-e  inch 
Len^h  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

permch. 

11^ 

Pennanent 
set. 

SuoceflBive 

pennanent 

set 

Remarks. 

Toul-    '^InX" 

Pound*. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

31,040 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

.    15.000 

16,000 

17.000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

31,040 

Inch. 
0. 
.00005 

.00011 
.00017 
.00022 
.00028 
.00084 
.00041 
.00048 
.00054 
.00062 
.00071 
.00079 
.00088 
.00097 
.00106 
.00116 
.00127 
.00139 
.00152 
.00168 
.00182 
.00201 
.00221 
.00243 
.00270 

Inch. 

0. 
.00005 
.00006 
.00006 
.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00009 
.00008 
.00009 
.00009 
.00009 

•.00010 
.00011 
.00012 
.00013 
.00016 
.00014 
.00019 
.00020 
.00022 
.00027 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  stren^rth. 

.00001 

.00001 

.00009 

.00008 

' 

.00024 

.00016 

.00088 

.00064 

1 

Fractured  ".5  from  neck.     Appeai-ance,  tine  gmnular,  light  gray. 


592  OAST   IRON   FOR   GUN    AND   MORTAR   CARRIAGES. 

Base  Ring. 

No.  6267. 
Marks,  B  R  150. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Appli« 
Total. 

idloiidfl. 

permch. 

Succearive 

elongation 

perlnch. 

Permanent 
■et. 

SucceMtve 

permanent 

set 

Persqaare 
Inch. 

Remarks. 

l\mnds. 
1,000 
2,000 
3,000 
4,000 
5,000 

Pounda, 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25.000 

30,020 

Inch. 
0. 
00006 

.00011 
.00018 
.00024 
.00030 
.00088 
.00043 
.00061 
.00059 
.00067 
.00075 
.00088 
.00091 
.00100 
.00110 
.00121 
.00131 
.00146 
.00159 
.00172 
.00189 
.00206 
.00228 
.00260 

Inch, 
0. 
00006 
.00005 

.00007 
.00006 
.00006 
.00008 
.00005 
.00006 
.00008 
.00008 
.OOOOR 
.00008 
.00008 
.00009 
.00010 
.00011 
.00010 
.00015 
.00013 
.00013 
.00017 
.00017 
.00022 
.00022 

Inch. 
0. 

Inch. 
0. 

! 

Initial  kiad. 

Tensile  strength. 

6,000 

7,000 

'      8,000 

i      9,000 

10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 

.00001 

.00001 

.00010 

.00009 

> 

18.000 

19,000 
20,000 
21,000 
22,000 
23,000 
!M,000 
25.000 
30,020 

.00027 

.00017 

.00072 

.00045 

1 

Fractured  1".45  from  neck, 
mottled. 


Appearance,  fine  granular,  light  gray, 


CAST   IRON   FOB   GUN   AND   MORTAB   CABRLAGES. 

Base  Ring. 

No.  6286. 
Marks,  B  R  154. 
Diameter,  1".129. 
Sectional  area,  l.Ol)  square  inch. 
Length  of  stem,  10". 
(iauged  length,  10". 
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Applietl  loads. 

Elongation 
per  inch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Sncceffiive 

permanent 

set. 

Remarlcs. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

!      2,000 

lyyumU. 
1,000 
2,000 
3.000 
4.000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12.000 
13,000 
14.000 
15,000 
16.000 
17,000 
18.000 

Inch. 

0. 
.00004 
.00010 
.00015 
.00020 
.00026 

.ooaji 

.00038 
.(XOU 
.00051 
.00058 
.00065 
.00071 
.00080 
.00088 
.00097 
.00105 
.00114 
.00124 
.00133 
.00145 
.00158 
.00171 
.00187 
.00202 
.00222 
.00241 
.00271 

Inch. 
0. 
.00004 
.00006 
.00005 

.oooa5 
.a)006 

.00005 
.00007 
.00006 
.00007 
.00007 
.00007 
.00006 
.00009 
.00008 
.00009 
.00008 
.00009 
.00010 
.00009 
.00012 
.00013 
.00013 
.00016 
.00015 
.00020 
.00019 
.00030 

•    Inch. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  Ntrength. 

3,000 

1      4,000 

5,000 

,      6,000 

'      7,000 

I      8,000 

9,000 

10,000 
11,000 

.00001 

.00001 

12.000 

13,000 

14.000 

15,000 
16,000 
17,000 

.06667 

.00006 

IM.OOO 

19.000             19.000 

'20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 

20.000 
21,000 
22.000 
23,000 
24,000 
25,000 

.00018 

.00011 

27,000    1        27,000 
28.000            28,000 
28,900             28.900 

.00064 

.06666 

' 

Fractured  2".  5  from  neck.     Appearance,  fine  granular,  light  gray. 
Smooth  lustrous  spot  ".10  by  ".35  in  fractured  surface. 
H.  Doc.  300 38 


594         oast  iron  fob  gun  and  mortar  carriages. 

Base  Ring. 

No.  6303. 
Marks,  B  R  157. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

perTuch. 

Succeasive 
elongation 
per  inch. 

Permanent 
set. 

Inch. 
0. 

Successive 

permanent 

set 

1 

Total. 

Per  aquare 
inch. 

Remarks. 

Pounds. 
1,000 
2,000 
3,000 
4.000 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14,000 
16,000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,«» 
24.000 
26.000 
90,980 

Pounds. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24.000 

26.000 

30.960 

Inch. 
0. 

.00006 
.00011 
.00017 
.00022 
.00029 
.00036 
.00041 
.00049 
.00066 
.00063 
.00070 
.000^/9 
.00087 
.00096 
.00106 
.00116 
.00127 
.00140 
.00162 
.00170 
.00187 
.00207 
.00225 
.00260 

Inch. 
0. 
.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00006 
.00008 
.00007 
.00009 
.00008 
.00009 
.00009 
.00011 
.00011 
.00013 
.00012 
.00018 
.00017 
.00020 
.00018 
.00026 

Inch. 
0. 

Initial  load. 

1 



1 

.00001 

.00001 

I 

.00008 

.00007 

■ 

• 

.00028 

.00016 

1 

.00076 

.00052 

1 

Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 


CAST   IKON   FOB   GUN   AND  MOBTAB   CABBIAaES. 

Base  Ring. 
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No.  6326. 
Marks,  B  B  161. 
Diameter,  1".129. 
SectioDal  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


TAt*i       Per  square 
^^^^'    I      inch. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
&,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26.000 
27,000 
88,660 


Poundi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

26,000 

27,000 

88,560 


Elongation 
per  inch. 


Inch, 
0. 

.00005 
.00010 
.00015 
.00020 
.00026 
.00061 
.00036 
.00042 
.00060 
.00066 
.00063 
.00071 
.00079 
.00068 
.00097 
.00106 
.00116 
.00125 
.00187 
.00149 
.00162 
.00174 
.00190 
.00210 


.00252 


Succeflsive  _ 
elongation  I  Permanent 
perlnch.     ***. 


Irtch. 
0. 
.00005 
.00005 
.00005 
.00005 
.00006 
.00005 
.00005 
.00006 
.00006 
.00006 
.00007 
.00008 
.00006 
.00009 
.00009 
.00009 
.00010 
.00009 
.00012 
.00012 
.00018 
.00012 
.00016 
.00020 
.00020 
.00022 


I 


Inch. 
0. 


.00005 


Successive 

permanent 

Bet. 


.Inch, 
0. 


.00006 


.00018 


.00076 


.00013 


Remarks. 


Initial  load. 


.00058 


Tensile  strength. 


Fractured  at  the  neck, 
mottled. 


Appearance,  fine  granular,  light  gray, 


596  CAST   IBON   FOB   GUN    AND  MORTAB   CARRIAGES. 

Base  King. 

No.  6829. 
Marks,  B  R  164. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Total. 

Per  square 
Inch. 

Poundg. 

Poundg. 

1,000 

1,000 

2,000 

2,000 

3,000 

8,000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7.000 

7,000 

8,000 

8,000 

9,000 

9,000 

10,000 

10,000 

11,000 

11,000 

12.000 

12,000 

13,000 

13.000 

14,000 

14.000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,000 

19,000 

19,000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

83,700 

83,700 

EloDfatioD 
perlnch. 


Inch. 
0. 
.00006 
.00011 
.00017 
.00022 
.00030 
.00087 
.00043 
.00050 
.00059 
.00066 
.00074 
.00082 
.00091 
.00100 
.00110 
.00121 
.00181 
.00142 
.00155 
.00169 
.00182 
.00200 
.00218 
.00238 
.00259 


Successive ! 
elongation 
per  inch. 


Inch. 
0. 
.00006 
.00005 
.00006 
.00005 
.00008 
.00007 
.00006 
.00007 
.00009 
.00007 
.00008 
.00008 
.00009 
.00009 
.00010 
,00011 
.00010 
.00011 
.00013 
.00014 
.00013 
.00018 
.00018 
.00020 
.00021 


Permanent 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


Initial  load. 


.00002 


.00002 


.00009 


.00007 


.00071 


.00013 


.00049 


Tensile  strength. 


Fractured  2".l  from  neck, 
darker  section  on  one  side. 


Appeai-ance,  fine  granular,  light  gray, 


CAST   IBON   FOE   GUN   AND   MOBTAB   OABBIAGES. 

Base  Ring. 

No.  6332, 
Marks,  B  R  167. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loflulR. 

Elonsation 
perlncb. 

Sncccflsive 

elongation 

perlnch. 

Permanent 
set. 

SuccesslTe 

permanent 

set. 

Remarks. 

I    Total. 

Per  square 
inch. 

I\nmds. 

1.000 

2.000 

3.000 

4.000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

22.300 

Pounda. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000. 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

22.300 

Inch. 
0. 

.00006 
.00012 
.00018 
.00025 
.00030 
.00037 
.00045 
.00051 
.00069 
.00066 
.00074 
.00082 
.00092 
.00108 
.00114 
.00129 
.00142 
.00161 
.00182 
.00210 
.00250 

Inch. 
0. 
.00006 
.00006 

.00006 
.00007 
.00006 
.00007 
.00008 
.00006 
.00008 
.00007 
.00008 
.00008 
.00010 
.00011 
.00011 
.00015 
.00013 
.00019 
.00021 
.00028 
.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00006 

.00018 

.00012 

.00069 

.00041 

Fractured  3'M  from  neck.  Appearance,  fine  granular,  light  gray, 
60  per  cent;  smooth  lustrous  spot  ".30  x  ".40,  surrounded  by  dark  gray 
metal,  40  per  cent. 


598  CAST   IBON   FOB   GUN   AND   MOBTAB   CABBIAOES. 

Base  Ring. 

No.  6372. 
Marks,  BR  170. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gaufired  length,  10". 


Applied  loads. 

Elongation 
perlnch. 

Succenlyd 

elonntlon 

perlnch. 

Succenive 

Total.     ^«',52g^ 

^^'^^"'ipennanent,              RemarkB. 
■®^               set 

Poundt. 

1,000 

2.000 

8,000 

4^000 

5,000 

6,000 

7)000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

25,000 

26,000 

80,880 

PouiuU. 
1,000 
2,000 
8.000 
4,000 
5,000 

S'222 

7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
28,000 
24,000 
25,000 
26,000 
80  880 

Inch. 

0. 
.00005 
.00009 

.00015 
.00020 
.00027 
.00082 
.00088 
.00045 
.00051 
.00060 
.00069 
.00078 
.00067 
.00094 
.00104 
.00114 
.00125 
.00186 
.00149 
.00161 
.00178 
.00200 
.00220 
.00240 
.00268 

Inch. 
0. 

.00005 
.00004 
.00006 
.00005 
.00007 
.00005 
.00006 
.00007 
.00006 
.00009 
.00009 
.00009 
.00009 
.00007 
.00010 
.00010 
.00011 
.00011 
.00018 
.00012 
.00017 
.00022 
.00020 
.00020 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Teoiile  itrcngth. 



.00001 

.00001 

.00009 

.00006 

.00022 

.00018 

.00088 

•*r6o666- 



Fractured  at  the  neck.     Appearance,  fine  granular,  gray. 


CAST  IBOK   FOB  GUN   AND  HOBTAB   CABBXAGB8. 

Base  Kino. 

No.  6441. 
Marks,  B  R  172. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elonsation 
per  inch. 

Socoeniye 
elongation 
perlncb. 

Pennanent 

**• 

Inch. 
0. 

BooceHiye 

pennanent 

set. 

Inch. 
0. 

Remarks. 
Initial  load. 

Tensile  strength. 

Total. 

PeraquAre 
Inok. 

I^mndM. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

80.060 

Pounds. 

1,000 

2.000 

8,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24.000 

25.000 

80.060 

Inch. 
0. 

.00007 
.00014 
.00020 
.00028 
.00088 
.00040 
.00049 
.00057 
.00065 
.00072 
.00080 
.00000 
.00100 
.00110 
.00122 
.00188 
.00148 
.00161 
.00179 
.00199 
.00221 
.00245 
.00272 
.00816 

Inch. 
0. 

.00007 
.00007 
.00006 
.00006 
.00005 
.00007 

00009 
.00006 

00006 
.00007 
.00006 
.00010 
.00010 
.00010 
.00012 
.00011 
.00016 
.00018 
.00018 
.00020 
.00022 
.00024 
.00027 
.00044 

.00007 

.00007 

.00014 

.00007 

.00040 

.00026 

.      .00128 

.06068 



Fractured  at  the  neck.     Appearance,  fine  granular,  dark  gray. 


600  0A8T   lEON   FOB   GUK   AND   MOBTAB   CABBIAGES. 

Racer. 

No.  6106. 
Marks,  R  113.    ' 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elon^tion 
per  mch. 

IncfL 
0. 

.00007 
.00012 
.00020 
.00026 
.00032 
.00040 
.00048 
.00065 
.00062 
.00070 
.00079 
.00068 
.00098 
.00107 
.00115 
.00125 
.00136 
.00149 
.00161 
.00175 
.00191 
.00212 
.00230 
.00251 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

pennanent 

set 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,610 

Remarks. 

PonndH. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,610 

Inch. 
0. 

.00007 
.00005 
.00006 
.00006 
.00006 
.00008 
.00006 
.00007 
.00007 
.00008 
.00009 
.00009 
.00010 
.00009 
.00006 
.00010 
.00011 
.00013 
.00012 
.00014 
.00016 
.00021 
.00018 
.00021 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.00001 

.00001 

.00006 

.00007 

• 

.00028 

.00015 

.00068 

.00045 

Tensile  strength. 

Fractured  1".2  from  neck.     Appearance,  fine  granular,  gray. 


CAST   IBOK   FOB  GUN   AND  MOBTAB   CABBIAGES. 

Racer. 

No.  6108. 
Marks,  R  115. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  inch. 

Successive 
elotigation 
perinch. 

Permanent 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 
Initial  load. 

Tensile  strength. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

21,000 

26,000 

Jhtunds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
83,020 

Inch. 
0. 

.00006 
.00011 
.00017 
.00022 
.00029 
.00035 
.00041 
.0OM7 
.00052 
.00060 
.00068 
.00074 
.00081 
.00090 
.00099 
.00107 
.00114 
.00123 
.00132 
.00144 
.00156 
.00168 
.00180 
.00195 
.00210 
.00290 
.00250 

Inch. 
0. 

.00006 
.00005 
.00006 
.00006 
.00007 
.00006 

.mm 

.00006 
.00005 
.00008 
.00008 
.00000 
.00007 
.00009 
.00009 
.00008 
.00007 
.00009 
.00009 
.00012 
.00012 
.00012 
.00012 
.00015 
.00015 
.'00020 
.00020 



Inch, 
0. 

' 



.00001 

.00001 

1 

1 

.00007 

.00006 

( 

1  !". 

::::::.::: 

.00011 

.00004 

1 

1 

1 

26,000 

j 

27,000 
28,000 
83,020 

i 

.00061 

.OOOfiO 

1 

Fractured  at  the  neck.     Appearance  fine  granular,  gray. 
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CAST  IBOK  FOB  GUN  AND   MOBTAB  CABBIAQES. 


Racer. 


No.  6130. 
Marks,  R  118. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10".  * 


AppUed  loads. 

Elongation 
perlncli. 

Inch. 
0. 
.00006 

.00010 
.00017 
.00025 
.00082 
.00087 
.00045 
.00051 
.00059 
.00068 
.00077 
.00087 
.00096 
.00106 
.00116 
.00127 
.00138 
.00155 
.00168 
.00184 
.00201 
.00225 
.00247 
.00277 

Successive 

elongation 

perlnch. 

Inch. 
0. 
.00006 
.00004 

.00007 
.00006 
.00007 
.00005 
.00006 
.00006 
.00008 
.00009 
.00009 
.00010 
.00009 
.00010 
.00010 
.00011 
.00011 
.00017 
.00013 
.00016 
.00017 
.00024 
.00022 
.00080 

Pennanent 
set. 

Inch. 
0. 

SucceisBive 

pennanent 

set. 

Totol. 

Persqnare 
Incn. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11.000 

12,000 

18,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

26.000 

27,020 

Remarks. 

Poufids. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 

Inch. 
0. 

Initial  load. 
Tensile  strengtli. 

7,000 

8,000 



9,000 

10,000 
11,000 

.00005 

.00005 

1    12,000 

18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
27,020 

.00009 

.00004 

.00027 

.00018 

.00079 

.00062 

Fractured  2".  6  from  neck.     Appearance  fine  granular,  gray. 


k:ia8t  ntoN  fob  gun  and  mobtab  cabbiagbs. 

Racer. 

No.  6160. 
Marks,  R  121. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  IcMds. 

SncoesBlve 
elonflratlon 
perinch. 

Succenlye 

Remarks. 

Total. 

1 

PerBQuare 
Inch. 

perinch. 

*^'™"«"^  permanent 
■«*•       j        set. 

P^und$. 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
2^000 
27.420 

Poundt. 

1,000 

2.000 

8,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10.000 

U,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

27,420 

Inch, 
0. 
.00005 

.00011 
.00017 
.00022 
.00080 
.00087 
.00042 
.00051 
.00058 
.00065 
.00072 
.00062 
.00091 
.00100 
.00111 
.00121 
.00181 
.00148 
.00156 
.00172 
.00188 
.00206 
.00222 
.00260 

Inch. 
0. 
00005 

.00005 
.00006 

.00007 
.00005 

.00009 
.00007 
.00007 
.00007 
.00010 
.00009 
.00009 
.00011 
.00010 
.00010 
.00012 
.00018 
.00016 
.00016 
.00018 
.00016 
.00028 

Inch.             Inch. 
0.                  0. 

Initial  load. 
Tensile  strength. 

■ 

:::::::::;:::::":::::: 

.00001 

.00001 

::::;:::::::::::::::::: 

.00006 

.00007 

.00021 

.00018 

.00064 

.00048 

Fractured  at  the  neck.     Appearance  fine  granular,  light  gray. 
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CAST  IBON  FOB  GUN  AND  MOBTAB  CABBIAOE8. 


Bacer. 

No.  6166. 
Marks,  R  126. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
perlnch. 

Successive 
eloncatlon 
perlnch. 

set. 

1 

Succearive 

i  permanent 

set. 

Total. 

Per  square 
Incn. 

Remarks. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

26,000 

81,960 

Pounds. 

1,000 

2,000 

3.000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

18.000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26.000 

31,960 

Inch. 
0. 
.00007 
.00012 
.00019 
.00025 
.00081 
.00089 
.00045 
.00052 
.00060 
.00067 
.00074 
.00062 
.00090 
.00100 
.00111 
.00119 
.00129 
.00139 
.00150 
.00168 
.00178 
.00192 
.00210 
.00229 
.00250 

Inch. 
0. 
.00007 
.00005 
.00007 
.00006 
.00006 
.00008 
.00006 
.00007 
.00008 
.00007 
.00007 
.00008 
.00008 
00010 
.00011 
.00008 
.00010 
.00010 
.00011 
.00013 
.00015 
.00014 
.00018 
.00019 
.00021 

Inch. 
0. 

Inch. 

1    0. 

Initial  load. 

1 

■ 

.00001 

.00004 

.00010 



.00006 

.00028 

.00018 

.00069 

.00046 

Tensile  strengtlL             i 

Fractured  1".50  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBON   FOB  GUK   AND   MORTAR   OARBXAGES. 

Racer. 

No.  6190. 
Marks,  R  134. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 
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Applied  loAd.<i. 

ElonsBtion 
per  mch. 

Succewlve 
elongation 
per  inch. 

Inch. 
0. 
.00005 

Succeseiye 

Remarks. 

Total. 

Per  square 
inch. 

^^          permanent 

Inch.            Inch. 
0.               1    0. 

Pound*. 
l.OOO 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
35,280 

Inch. 

0. 

.00005 
.00010 
.00015 
.00021 
.00026 
.00081 
,00087 
.00043 
.00060 
.00056 
.00062 
.00070 
.00077 
.00083 
.00090 
.00099 
.00106 
.00113 
.00121 
.00182 
.00141 
.00151 
.00162 
.00176 
.00189 
.00202 
.00220 
.00239 
.00260 

Initial  load. 
Tensile  strength. 

.00005 
.0000^ 
.0000t> 
.00005 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 

1 



!  10,000 

11.000 

.00001             .00001 

12,000 
13,000 

.00008 
.00007 
.00006 
.00007 

14,000 

15.000 
16,000 

.00008             .00002 

17,000 

.00009 
.00007 
.00007 
.00008 
.00011 

18.000 

19,000 

20.000 
21,000 

.oooii   j      .06608 

22.000 

.00009 
.00010 
.00011 
.00014 

. 

23,000 

24,000 

i    25,000 
26,000 

.00013 

1    27,000 

.00013 
.00018 
.00019 
.00021 

1    28,000 

1    29.000 

;    30,000 
35.280 

.00071 

.00060 

1 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray. 


606  0A8T   IBON   FOR   GUN   AND   UOBTAB   GABBIAOES. 

Racer. 

No.  6216. 
Marks,  R  138. 
Diameter,  1".129. 
SectioDal  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadB. 

Elongation 
per  inch. 

SucooMive 

F^ermanent 
set 

SucoeBnye 

permanent 

set. 

Total. 

Per  square 
inch. 

elongation 
perinch. 

Remarks. 

Founds. 

1,000 

2,000 

8,000 

4;  000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

26,000 

27,000 

28,000 

85,840 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

35,840 

Inch. 
0. 
00006 

.00010 
.00017 
.00021 
.00028 
.00084 
.00040 
.00047 
.00053 
.00060 
.00068 
.00078 
.00081 
.00090 
.00096 
.00106 
.00117 
.00127 
.00136 
.00149 
.00160 
.00172 
.00189 
.00204 
.00221 
.00248 
.00270 

Inch. 
0. 

.00006 
.00004 

.00007 
.00004 

.00007 
.00006 
.00006 
.00007 
00006 
.00007 
.00006 
.00005 
.00008 
.00009 
.00008 
.00010 
.00009 
.00010 
.00009 
.00018 
.00011 
.00012 
.00017 
.00015 
.00017 
.00027 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

1 

1 

1 

.00001    1        .00001 

1 

1 

::::::::::::i::::::;:::;: 

.00006           .00007 

1 

1 

L 

1 

.00018    1        .00010 

::::::::::::i::::::::::;: 

' 

1 

1 

1 

1 

.00062    1        .00064 

Tensile  strength.             | 

1 

Fractured  2".  2  from  neck.     Appearance,  fine  granular,  light  graj. 


OAST   IRON   FOB   QITN   AND   MOBTAB   CABBIAGES. 

Racer. 
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No.  6244. 

Marks  R 141. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  in^h. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  1oad8. 


Total. 


Hmnds. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7.000 
8,000 
0,00C 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26.000 
27.000 
28,000 
34,420 


PerMroare 
incn. 


Pounds. 
1.000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
34,420 


^Pfj!J?",eloMatlon 
per  Inch.  peHnch. 


I 


Inch. 
0. 

.ooooe  i 

.00011  • 

.00018 

.00023  I 

.00029  ' 

.00035  . 

.00041 

.00018 

.00065 

.00061  ' 

.00060 

.00076 

.00062  I 

.00089 

.00096 

.00106 

.00117  ! 

.00127  I 

.00138 

.00148 

.00160 

.00172 

.00188 


I   .00220 


.00261 


Inch. 

0- 
.00005 
.00006 

.00007 
.00005 
.00006 

.00006 
.00006 

.00007 
.00007 
.00006 
.00006 
.00007 
.00006 
.00007 
.00009 
.00010 
.00009 
.00010 
.00011 
.00010 
.00012 
.00012 
.00016 
.00015 
.00017 
.00018 
.00028 


Permanent 
set. 


SucceflsiTe 

permanent 

set. 


Inch. 
0. 


Inch. 
0. 


Remarks. 


Initial  load 


1 

1 

0.               



.06667        .06667 

.00017 


.00010 


.00073 


.00056 


Tensile  strength. 


Fractured  3".  2  from  neck.     Appearance  fine  granular,  light  gray. 


608  CAST   IBON   FOB  GUN   AND   MOBTAE   CABBIAGES. 

Racer. 

No.  6245. 
Marks,  R  142. 
Diameter,  l'M29. 
Sectional  area,  1.00  scjuare  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applicxi  loads. 


■r<"«>-     ^^InX" 


Poundjs. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
33,750 


I 


vi^.,.^H^>n  Successive  .  i,«,^«„^.„ A  Succcswivc  ; 
^r  Sch  I  elongation  Permanent,  permanent 
per  men.  ^   jj^r  iuch.  ^^-  set. 


Remarks. 


Fi-actured  2". 6  from  neck.      Appeamnce  fine  granular,  light  gray. 


CAST   IBOK   FOB   GUK   AND   MOBTAB   OABBIAGES. 

Raceb. 

No.  6247. 
Marks,  R  144. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Ganged  length,  10". 
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!       Applied  loads. 

i 

Elonnttion 
permch. 

Suoceniye 
elongatloD 
perinch. 

PeTnmnent 
seu 

SnoceniTe 

permanent 

.  set. 

Remarks. 

'    Tolal. 

PersqtuLre 
Inch. 

Pounds. 
\      1.000 
2,000 

P(mnds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

32,900 

Inch. 
0. 
.00006 

.00011 
.00016 
.00021 
.00028 
.00062 
.00069 
.00046 
.00061 
00060 
.00067 
.00073 
.00062 
.00000 
.00099 
.00109 
.00118 
.00128 
.00139 
.00150 
.00161 
.00177 
.00190 
.00210 
.00227 
.00251 

Inch, 
0. 
.00006 
.00005 
.00005 
.00005 
.00007 
00004 
.00007 
.00007 
.00005 
.00009 
.00007 
.00006 
.00009 
.00008 
.00009 
.00010 
.00009 
.00010 

Inch. 
0. 

Inch. 
0- 

Initial  load. 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

i 

. 

( 

Tensile  strength. 

.00008    ■        .00003 

1 

' 

14,000 

1 

15,000 
16,000 

.oooio  j      .06667 

17,000 

.  ..J 

18,000 
19,000 
20,000 
21,000 
'22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
82,900 

1 

1 

.00011 
.00011 
.00011 
.00016 
.00013 
.00020 
.00017 
.00024 

.00021   1      .00011 

.00078 

.00057 

Fractured  1".3  from  neck. 
H.  Doc.  300 89 


Appearance  fine  granular,  gray. 


610  OAST  IBON  FOB  aUK   AND  HOBTAB   0ABBLAOS3. 

Raceb. 

No.  6249. 
Marks,  R  146. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Liength  of  stem,  10". 
Gauged  length,  10". 


Applied  loadA. 

perTneh. 

SuooesBiye 
elongation 
perinch. 

Pennanent 
set. 

SucceislTe 

pennanent 

set. 

Total. 

Per  aouare 
Inch. 

Remarks. 

PouruUt. 

1.000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

33,690 

Piound9. 

1.000 

2.000 

8.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

38,090 

Inch. 
0. 

.00004 
00009 

.00018 
.00019 
.00024 
.00081 
.00089 
.00044 
.00051 
.00058 
.00066 
.00073 
.00060 
.00089 
.00099 
.00106 
.00119 
.00128 
.00139 
.00151 
.00168 
.00179 
.00195 
.00210 
.00288 
.00266 

Inch, 
0. 

.00004 
00005 
.00004 
.00006 
.00005 
.00007 
.00006 
.00005 
.00007 
.00007 
.00006 
.00007 
.00007 
.00009 
.00010 
.00009 
.00011 
.00009 
.00011 
.00012 
.00012 
.00016 
.00016 
.00015 
.00028 
.00026 

Inch. 
0. 

Inch. 
0. 

Initial  \<md 

.00001 

.00001 



.00007 



.00)06 

.00021 

.00014 

.00078 

.00057 

Teudle  strength. 

Fractured  1".6  from  neck.     Appearance,  fine  gnmalar,  light  gimj. 


OAST   IBON  FOR   GUN  AND    HOBTAB  GABBIAGJBS. 

Racer. 
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No.  6251. 
Marks,  R  148. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  londt(. 


Total. 


I      1.000 

i      2.000 

I      3,000 

'      4.000 

;      5.000 

!      6,000 

7,000 

8.000 

9,000 

10,000 

I     11,000 

12,000 

,     13,000 

I    14.000 

!    15,000 

16.000 

17,000 

18.000 

19.000 

,    20.000 

21,000 

22.000 

23.000 

24,000 

25,100 

29.400 


Per  square 
inch. 


Poundn. 
1,000 
2.000 
3.000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
28.000 
24,000 
26,000 
29,400 


£lon{nitlon 
per  ineh. 


Inch. 

0. 
.00006 
.00011 
.00017 
.00022 
.00029 
.00036 
.00042 
.00050 
.00057 
.00063 
.00071 
.00060 
.00089 
.00099 
.00109 
.00119 
.00130 
.00141 
.00153 
.00170 
.00188 
.00204 
.00226 
.00280 


SuccesBiye 
elongation 
perlnch. 


IliCh. 

0. 
.00006 
.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00007 
.00006 
.00006 
.00009 
.00009 
.00010 
.00010 
.00010 
.00011 
.00011 
.00012 
.00017 
.00018 
.00016 
.00022 
.00024 


Permanent 
Bet. 


IncK 
0. 


Bucceflsive 

permanent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


.00002 


.00009 


.00028 


.00017 


.00079 


.00061 


Tensile  strength. 


Fractured  ".5  from  neck.     Appearance,  granular,  gray. 


612  CAST   IBON   FOR   GUN    AND   MOBTAB    CABBIAOB8. 

Racer. 

No.  6266. 
Marks,  R  149. 
Diameter,  1".  129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 


Total. 


I  Per  square 
I      inch. 


Pcmnds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

38,820 


Pound$. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

•    28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

38,820 


mrtnott^i^n  I  SuccosBive 


PermaneDt 
set. 


Inch. 
0. 
.00004 

.00010 
.00015 
.00021 
.00028 
.00082 
.00088 
.00044 
.00062 
.00068 
.00065 
.00072 
.00080 
.00088 
.00096 
.00104 
.00113 
.00122 
.00182 
.00144 
.00155 
.00169 
.00181 
.00198 
.00212 


.00266 


Inch. 
0. 

.oooot 

.00006 
.00005 
.00006 

.00007 

.00004 

.00006 

.00006 

.00008 

.00006 

.00007 

.00007 

.00008 

.00006  I 

.00008 

.00008  I 

.00009 

.00009 

.00010  i 

.00012  > 

.00011 

.00014 

.00012 

.00017 

.00014 

.00019 

.00026 


Inch. 


Successive 

pennanent 

set. 


Inch. 


Remarks. 


Initial  load. 


.00001 


.00001 


.00005 


.oooot 


.00016 


.00078 


.00057 


Tensile  stiencth. 


Fractured 
mottled. 


.75  from  neck.     Appearance,  fine  granular,  light  gray, 


CAST   IBOK  FOB   GUN   AND   HOBTAB   CABBIAGES. 

Raceb. 

No.  6268. 

Marks,  R  151. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 
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Applied  loads. 

Elongation 
per  Inch. 

SuccesBiye 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  souare 
inch. 

Remarks. 

J\mnd9. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
SO,  900 

Poundt. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 
24,000 
25,000 
26,000 
80,900 

Inch. 
0. 
.00006 
.00012 
.00019 
.00024 
.00080 
.00037 
.00042 
.00049 
.00067 
.00063 
.00070 
.00079 
.00088 
.00098 
.00106 
.00117 
.00127 
.00139 
.00151 
.00163 
.00179 
.00194 
.00217 
.00239 
.00261 

Inch. 
0. 
.00006 
.00006 
.00007 
.00005 
.00006 
.00007 
.00005 
.00007 
.00008 
.00006 
.00007 
.00009 
.00009 
.00010 
.00008 
.00011 
.00010 
.00012 
.00012 
.00012 
.00016 
.00015 
.00023 
.00022 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

1 

1 

.00002             .00002 

1 

1 

.00010  ;      .00008 

.  .1   

.00025 

.00015 

.00062            .00057 

1 

Fractured  at 
mottled. 


the  neck.     Appearance,  fine  granular,  light  gray, 


614  CAST   IRON   FOB   GUK   Aim  MOBTAB   CABBIAGS8. 

Raceb. 

No.  6286. 
Marks,  R  152. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

perfnch. 

ift 

Permanent 
set. 

Succearive 

permanent 

set 

1 

Total. 

1 

Per  square 
inch. 

Remarks. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

88,670 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

Inch. 
0. 
.00005 

.00010 
.00015 
.00021 
.00027 
.00032 
.00040 
.00046 
.00062 
.00060 
.00067 
.00078 
.00061 

Inch. 
0. 
.00005 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

.00005 
.00005 
-.00006 
.00006 
.00005 
.00006 
.00006 
.00006 
.00006 

.00006 
onnm 

0. 

.00090    '        .00009 
.00099            .00009 
.00108    1        .00009 
.00118            OQOin 

.06606        .6666rt 

.00128 

.      .00140 

.00152 

.00010 
.00012 
.00012 
.00011 
.00016 
.00021 
.00017 
.00028 
.00022 

.00019 

.00018 

22.000            .00168 
23,000            .00179 

24,000 
25,000 
26,000 
27,000 
88,670 

.00200 
.00217 
.00240 
.00202 

.00061 

.00062 

Tensile  strength. 

Fractured  ".55  from  neck.     Appearance,  fine  granular,  light  gray. 


CAST   IBON   FOB  GUN   A17D   MOBTAB  CABBIAOBB. 

Raceb. 

No.  6287. 
Marks,  R  155. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10. '' 
Gauged  length,  10". 


615 


Applied  lottds. 

Elongation 
per  mch. 

Successive 
elon^tion 
per  inch. 

Permanent 
set. 

Inch. 
0. 

8ucce«lve 
set 

Inch, 
0. 

Remarks. 

Toul. 

PersQuare 
inch. 

Pounds, 
1.000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 

9,000 

Pumnds. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

18.000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

85,800 

Inch 
0. 
00006 

.00010 
.00017 
.00022 
.00028 
.00088 
.00089 
.00046 
.00060 
.00068 
.00067 
.00073 
.00079 
.00087 
.00096 
.00102 
.00110 
.00120 
.00180 
.00140 
.00161 
.00162 
.09178 
.00192 
.00212 
.00280 
.00262 

Inch, 
0. 
.00006 
.00004 
.00007 
.00006 
.00006 
.00006 
.00006 
.00007 
.00004 
.00008 
.00009 
.00006 
.00006 
.00006 
.00009 

.00006 

.00010 
.00010 
.00010 
.00011 
.00011 
.00016 
.00014 
.00020 
.00018 
.00022 

IniUal  load. 
Tensile  strength. 

10,000 
11,000 

.OOOUl 

.00001 

12,000 

13,000 

14,000 

15.000 
16,000 
17,000 
18,000 
19,000 

ao.ooo 

21.000 
22.000 
23.000 
24  000 
25,000 
26.000 
27,000 
28.000 
85.800 

.WRJOT 

.00006 

0U017 

.00010 

.00076 

.00058 



Fractured  3".  6  from  neck.     Appearance,  fine  granular,  light  gray. 


616  OAST  IBON  FOB  GUN   AND  MOBTAB  CABBIAGES. 

Racer. 

No.  6304. 
Marks,  R  159. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Length  of  stem  10". 
Gauged  length,  10". 


AppUed  loads. 

Eloncatloii 
per  Inch. 

Saccesaive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27.000 
84,100 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

84,100 

Inch. 
0. 
00006 

.00012 
.00018 
.00022 
.00028 
.00083 
.00040 
.00047 
.00053 
.00060 
.00068 
.00075 
.00063 
.00091 
.00102 
.00110 
.00119 
.00129 
.00140 
.00151 
.00164 
.00180 
.00198 
.00212 
.00232 
.00256 

Inch. 
0. 
.00006 
.00006 
.00006 
.00004 

Inch. 
0. 

Inch. 
0- 

Initial  load. 

:; : 

1 

Tensile  strength. 

.00006 
.00005 

.00007 
.00007 
.00006 
.00007 
.00008 
400007 
.00008 
.00006 
.00011 
.00008 
.00009 
.00010 
.00011 
.00011 
.00018 
.00016 
.00018 
.00019 
.00020 
.00024 

.00001            .00001 

1  

.00009 

.00008 

.00020 

.00011 

.00078 

.00058 

Fractured  ".85  from  neck.     Appearance,  fine  granular,  gray. 


CAST   IBON   FOB  OUK  AND   MOKTAB  0ABBLAQS9. 
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Racer. 

No.  6326. 
Marks,  R  160. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SuccesBive 

Permanent 
set. 

Succearive 

permanent 

set. 

Remarks. 

ToUl.      P«5„X" 

eloncBtion 
per  inch. 

Pomnds.      Founds. 
1,000             1.000 
2,000             2.0Q0 

Inch. 
0. 
.00005 

.00010 
.00016 
.00020 
.00026 
.00061 
.00088 
.00045 
.00051 
.00059 
.00067 
.00074 
.00061 
.00090 
.00100 
.00110 
.00120 
.00131 
.00141 
.00156 
.00169 
.00184 
.00204 
.00226 
.00249 

Inch, 

0. 

.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00007 
.00007 
00006 
.00006 
.00006 
.00007 
.00007 
.00009 
.00010 
.00010 
.00010 
.00011 
.00010 
.00012 
.00016 
.00015 
.00020 
.00022 
.00028 

Inch.      .      Inch. 
0.              !    0. 

InlUal  load. 
Tensile  strength. 

3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 

1 

10,000 
11,000 

.00001 

.00001 

,    12,000 

13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 

.00007 

.00006 

20,000           20.000 
21,000             21.000 

.00020 

.00018 

22,000 
28,000 
24,000 

2'2S 
26,000 

84,600 

22,000 
23,000 
24,000 
25,000 
26,000 
84,500 

.00073 

.00053 

Fractured  1".2  from  neck.     Appearance,  fine  granulai*,  gray. 
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0A8T  IBON  FOB  GXTS   AND  XOBTAB  GABBIAGSS. 


Racer. 

No.  6327. 
Marks,  R  162. 
Diameter,  l'M2&. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elonmtion 
per  inch. 

SucceiMlve 

elongation 

per  inch. 

Permanent 
set. 

Succewive 

permanent 

set. 

1 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

84,800 

Pounds. 

1,000 

2.000 

3.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

25,000 

26,000 

27,000 

84,890 

Inch. 
0. 

.00006 
.00012 
.00018 
.00023 
.00030 
.00036 
.00042 
.00049 
.00057 
.00062 
.00070 
.00077 
.00086 
.00094 
.00102 
.00113 
.00121 
.00188 
.00146 
.00157 
.00172 
.00185 
.00203 
.00220 
.00241 
.00269 

Inch. 
0. 
.00006 
.00006 
.00006 
.00005 
.00007 
.00006 
.00006 
.00007 
.00008 
.00005 
.00008 
.00007 
.00009 
.00008 
.00008 
.00011 
.00008 
.00012 
.00013 
.00011 
.00015 
.00013 
.00018 
.00017 
.00021 
.0002& 

Inch. 
0. 

Inth. 
0. 

Initial  load. 
Tensile  atrenyth. 



.00002 

.00002 

.00008 

.00006 

.00020 

.00012 

.00084 

.00064 

Fractured  ".7  from  neck.     Appearance,  fine  granular,  graj. 


CAST   IRON    FOE   GUN    AND   MOBTAR   GARSIAOES 

Racer. 

No.  6330. 
Marks,  R  165. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


619 


Applied  loadi. 

Eloncation 
per  Inch. 

SuccesBiTe 
elongation 
perlnch. 

Successive 

i    Total. 

Per  8Q  uarc 
inch. 

__,        '  permanent 
**'•        1        iet. 

1 

ItiL'h.       1       Inch. 

0.             1      0. 

Remarks. 

Pound*, 
1,000 
2,000 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

2S.0Q0 

Inch. 
0. 

.00012 
.00017 
.00024 
.00029 
.00036 
.00041 
.00047 
.00056 
.00063 
.00069 
.00077 
.00086 
.00096 
.00106 
.00114 
.00123 
.00134 
.00146 
.00156 
.00168 
.00184 
.00196 
.00216 
.00286 
.00266 

Inch. 
0. 
.00006 
.00006 
.00006 

Initial  load. 

3.000 

4,000 

6,000 

.00007 
.00006 
.00007 
.00006 
.00006 

6.000 



1       7,000 

8.000 
9,000 
10.000 
11.000 
12.000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 

1 

1  * 

.00009 

.00006 
.00008 
.00009 

.00010 
.00009 
.00009 
.00009 

.00011 
.00012 
.00010 

.OOUIM    j        .00004 

.00007             .UU008 

19,000 

20.000   1 
21,000 
22.000 
23.000 

.0U017              .00010 

.00012 

.00016 
.00012 
.00020 
.00020 
.00020 

24,000            24; 666 
25,000    1        26.000 

26.000 
27,000 
81,820 

26,000 
27,000 
81.820 

.00068 

.00051 

Tensile  strength. 

Fractured  1"  from  the  neck.     Appearance,  fine  granular,  light  gray. 


620  OAST  IRON  FOR   GUN   AND  HOBTAB   CABBIAOES. 

Racer. 

No.  6331. 
Marks,  R  166. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem  10". 
Gauged  length,  10". 


Applied  loadM. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Inch. 
0. 
.00007 
.00005 
.00006 
.00007 
.00006 
.00007 
.00008 
.00007 
.00007 
.00009 
.00009 
.00010 
.00010 
.00010 
.00018 
.00015 
.00018 
.00020 
.00019 
.00029 
.00026 
.00032 
.00042 
.00052 

Permanent 
set. 

SuecesBive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

28.000 

24,000 

25,000 

29.900 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

29,900 

Inch. 
0. 
.00007 
.00012 
.00020 

.00083 
.00040 
.00018 
.00055 
.00062 
.00071 
.00060 
00090 

! 00100 

.00110 
.00123 
.00138 
.00151 
.00171 
.00190 
.00219 
.00245 
.00277 
.00819 
.00871 

Inch. 
0. 

Jitch. 
0. 

Initial  load. 



.00004 

.00004 

.00017 

.00018 

Tensile  strength. 

.6uu% 

.00033 

.00182 

.00182 

Fractured  ".3  from  neck.     Appearance,  fine  granular,  gray. 


CAST   IBON   FOR   GUN   AND   MOBTAR   OABBIAGES. 

Racer. 

No.  6370. 
Marks,  R  168. 
EHameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gai:^  length,  10". 


621 


Applied  loadH. 

ElooffatioD 
per  mch. 

Successive 
elongation 
perinch. 

Permanent 
set. 

Suooe«lTe 

permanent 

set. 

Remarks. 

Total. 

PerMuare 
Inch. 

Pmnda. 
1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7^000 

S»2S2 
9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

Jhrnnds, 
1,000 
2.000 
8.000 
4,000 
5,000 
6,000 
7,000 

9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 

22,000 
28.000 
24.000 

Inch, 
0. 

.00007 
.00012 
.00020 
.00026 
.00081 
.00089 
.00046 
.OOOfiS 
.00061 
.00009 
.00078 
.00088 
.00098 
.00108 
.00119 
.00180 
.00142 
.00157 
.00171 
.00189 
.00210 
.00280 
.00255 
.00289 

Inch. 
0. 

.00007 
.00005 
.00008 
.00006 
.00005 
.00008 
.00007 
.00007 
.00008 
.00008 
.00009 
.00010 
.00010 
.00010 

.ooou 

.00011 
.00012 
.00015 
.00014 
.00018 
.00021 
.00020 
.00025 
.00085 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

::::::::::::::::::::::: 

.00002 

.00002 

.00010 

.00008 

.00080 

.00020 

.00101 

.00071 

Fractured,  ".75  from  neck.    Appearance,  fine  granular,  gray. 


622  OAST   IRON   FOB  GUN   AND  MOBTAB  CABBIAGBS. 

Kaceb. 

No.  6371. 
Marks,  R  169. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elonsation 
per  Inch. 

Successive 
elongation 
perincb. 

Permanent 

Succe«ive 

pennanent 

set. 

Renmrksk. 

Total. 

Per  square 
inch. 

Pounda. 
1,000 
2,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,700 

Inch. 
0. 
.00006 

.00011 
.00018 
.00025 
.00081 
.00038 
.00046 
.00061 
00059 
.00067 
.00076 
.00064 
.00091 
.00100 
.00108 
.00120 
.00131 
.00143 
.00166 
.00170 
.00187 
.00202 
.00220 
.00260 

Inch. 
0. 
.00006 
.00005 
.00007 
.00007 
.00006 
.00007 
.00006 
.00005 
.00006 
.00006 
.00009 
.00006 
.00007 
.00009 
.00008 
.00012 
.00011 
.00012 
.00013 
.00014 
.00017 
.00015 
.00018 
.OOOSO 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

3,000 

4,000 

1 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 

.00002 

.00002 

1 

.00008 

.00006 

.00025 

.00017 

22,000 

28,000 
24,000 
25,000 
31,700 

Tensile  strength. 

.00072 

.'66647 

Fiuctured  ".65  from  neck.     Appearance,  fine  granular,  gray. 


DICKSON  DYNAMITE  GUN. 


CAST-IRON  BARRELS. 
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DICKSON   DYNAMITE   GUN. 


62S 


No.  6189. 
Marks,  135. 
Diameter,  1".129. 
Sectional  area.  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadK. 

Elouratiou 
per  Inch. 

Inch. 
0. 
.00006 

.00011 
.00017 
.00022 
.00028 
.00033 
.00041 
.00048 
.00066 
.00061 
.00070 
.00076 
.00082 
.00091 
.00098 
.00110 
.00119 
.00190 
.00140 
.00162 
.00164 
.00180 
.00198 
.00216 
.00236 
.00260 

Successive 
elongation 
per  inch. 

Permanent 
set. 

SuocesBive 

permanent 

set 

Remarka 

Total. 

Per  square 
Inch. 

JPicmndB. 
1,000 
2,000 

Pcmnde. 

1,000 
2,000 
8,000 
4.000 
6.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 

2?'SSS 
21,000 

22,000 

28,000 

24,000 

26,000 

26,000 

27,000 

81,900 

Inch. 
0. 
.00006 

.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00007 
.00007 
.00006 
.00009 
.00006 
.00006 
.00009 
.00007 
.00012 
.00009 
.00011 
.00010 
.00012 
.00012 
.00016 
.00018 
.00018 
.00019 
.00026 

Inch. 

0. 

Inch, 
0. 

InlUal  load. 
Tensile  strength. 

8,000 
4,000 

6,000 

6,000 

7,000 

8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16.000 
16,000 
17,000 
18.000 
19,000 





.00002 

.00002 

.00009 

.00007 

20.000 
21,000 

.00020 

.00011 

22.000 

1 

23,000 

1 

24,000 

25,000 

1 

26,000 

i 

27,000 
31,900 

.00061 

.00061 

1 

Fractured  at  the  neck.     Appearance,  fine  granular,  light  gray, 
mottled. 

H.  Doc.  300 40 
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DICKSON   DYNAMITE   GUN. 
No.  6192. 


Marks,  '?^, 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loadD. 

Elonntion 
per  inch. 

Inch. 
0. 
.00010 

.00025 

.00040 
.00045 
.00060 
.00060 
.00070 
.00075 
.00065 

OOOIA 

Successive 

elongation 

per  inch. 

Inch. 
0. 

.00010 
.00010 
.00005 
.00005 
.00010 
.00005 
.00005 
.00010 
.00010 
.00005 
.00010 
.00010 
.00010 
.00020 
.00010 
.00015 
.00010 
.00010 
.00020 
.00020 
.00015 
.00020 

Permanent 
set. 

Inch. 
0. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarlu. 

Total. 

Per  square 
inch. 

Ptmndt. 
1.000 

8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,950 

Fmmda. 
1,000 
2,000 
8,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 

Initial  load. 

.00005    ,       .00005 

' 

*    1           '      " 

14,000    1        .00105 
15,000    '        .00125 
16,000    1        .00135 

! 

.00020  1     .666i5 

17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
28  960 

.00150 
.00160 
.00170 
.00190 
.00210 
.00225 
.00245 
.00280 

1 



.oooio 

.00020 

) 

Tensile  strength. 

j 

.00310           .00080 

.66id5  j      .00065 

Fractured  ".2  from  neck.     Appearance,  fine  granular,  dark  gray. 


DI0K8ON   DYNAMITE   GUN. 
No.  6214. 
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Marks,  1-7-99. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch 

Length  of  stem,  2". 

Gauged  length,  2''. 


Applied  loads. 


Total. 


Pounds. 
1.000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
30,160 


Per  square 
Inch. 


Pounds, 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
26,000 
80,150 


Elongation 
per  Inch. 


Inch. 
0. 
.00006 

.00010 
.00016 
.00020 
.00026 
.00036 
.00040 
.00060 
.00060 
.00070 
.00080 
.00090 
.00100 
.00110 
.00120 
.00130 
.00146 
.00160 
.00180 
.00206 
.00230 
.00260 
.00300 
.00346 


Snccesslve 
elongation 
perincti. 


Permanent 
set. 


Inch, 

0. 
.00006 
.00006 
.00006 
.00006 
.00006 
.00010 
.00006 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00016  , 
.00016  I 
.00020 
.00026 
.00026  I 
.00090  I 
.00040  I 
.00046  , 


Inch, 
0. 


SncceaaiTe 

permanent 

set. 


Remarks. 


Inch. 
0. 


I 


Initial  load. 


.00006 


.00006 


.00016 


.00010 


.00040 


.00086 


.00166 


.00116 


Tensile  strength. 


Fractured  6"  from  neck.     Appearance,  fine  granular,  gray. 
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DICK80N   DYNAMITE   GUN. 


No.  6215. 


Marks,  137. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
permch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
2,000 
3,000 

6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
33,810 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7.00II 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28,000 
88,810 

Inch. 
0. 
.00004 
00009 
.'00016 
.00020 
.00027 
.00033 
.00089 
.00046 
.00062 
.00068 

.00076 

.00091 
.00100 
.00109 
.00120 
.00130 
.00189 
.00160 
.00161 
.00174 
.OOUM 
.00207 
.00222 
.00246 
.00268 

Inch. 
0. 

.00004 
.00006 
.00007 
.00004 
,00007 
.00006 
.00006 
.00007 
.00006 
00006 
.00008 
.00009 
.00006 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  strength. 

V.V.V.'.V.'.'.X........... 

1 

1 

.00002 

.00002 



.00008 
.00009 

.00007 

.00006 

.00009 

.00011 
.00010 
.00009 

.00011 
.00011 
.00018 
.00016 
.00017 
.00016 
.00028 
.00028 

! 

.666i7 

.00010 

1 

.00074    1        .00067 

1 

Fractured    4".  5    from    neck.     Appearance,  granular,  light  gray, 
mottled. 


DI0K80N   DYNAMITE   QUN. 
No.  6262. 


62d 


Marks,  2-11-99. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


AppUed  loAdji. 

Elongation 
permch. 

Successiye 
elongation 
per  inch. 

Permanent 
set. 

SuccesBlve 

permanent 

set. 

Remarks. 

Total. 

PersquATe 
inch. 

Found*. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

28,000 

2«,000 

25,000 

26,980 

Ftfundt, 
1,000 

8,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
28.000 
24,000 
25,000 
26,980 

Inch, 
0. 

.00010 
.00015 
.00020 
.00025 
.00080 
.00085 
.00045 
.00065 
.00065 
.00080 
.00090 
.00100 
.00110 
.00125 
.00140 
.00155 
.00175 
.00195 
.00220 
.00250 
.00285 
.00880 
.00885 
.00470 

Inch. 
0. 

.00010 
.00005 
.00005 
.00005 
.00005 
.00005 
.00010 
.00010 
.00010 
.00015 
.00010 
.00010 
.00010 
.00015 
.00015 
.00015 
.00020 
.00020 
.00025 
.00080 
.00035 
.00045 
.00065 
.00085 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenaUe  strength. 

.00005 

.00005 



.00015 

.00010 



.00060 

.00045 

.00265 

.00196 

Fractured  ."25  from  neck.     Appearance,  granular,  gray. 
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DICKSON  DYNAMITE  GUN. 


No.  6269. 


Marks,  2-23. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


Applied  loads. 

Elongmtion 
perlnch. 

SucceasiTe 
elongation 
perlnch. 

Permanent 

set. 

Sucoeasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inch. 

PoutuU 
1.000 
2,000 
8.000 
4,000 

S'Jffi 
6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22  OQQ 

23,005 

24.000 

25,000 

25,710 

PoutuU 

1,000 

2,000 

8.000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10.000 

11.000 

12,000 

18,000 

14,000 

16.000 

16.000 

17,000 

18.000 

19.000 

20.000 

21,000 

22.000 

28,000 

24,000 

26,000 

26.710 

Inch, 
0. 

.00010 
.00020 
.00030 
.00085 

.00046 
.00066 

.00066 
.00060 
.00096 

.00110 
.00126 
.00140 
.00166 
.00180 
.00205 
.00280 
.00270 
.00815 
.00370 
.00485 
.00610 
.00686 
.00616 

•      Inch. 
0. 
.00005 
.00005 

.00010 
.00010 
.00006 
.00010 
.00010 
.00010 
.00015 
.00016 
.00015 
.00015 
.00016 
.00015 
.00025 
.00025 
.00026 

Iwh. 
0. 

Inch. 
0. 

IniUal  load. 

1 

' 

.00016 

.00015 

.00040 

.00026 

.00040 

.00045 
.00065 
.00066 

.00075 
.00126 

.00140 

.'00100 

Tensile  strenflrUi. 

.00180 

.  00576    j       .  00435 

i 

Fractured  ".25  from  neck.     Appearance,  fine  granular,  dark  gray. 


DICKSON  DYNAMITE  GUN. 
No.  6333. 
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Marks,  4-14. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  2". 

Gauged  length,  2". 


AppUed  loads. 

EIoDgation 
per  Inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

l*er  square 
inch. 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
29.200 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18.000 
14,000 
15.000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
29,200 

Inch. 
0. 

.000100 
.000200 

.000900 
.000860 
.000400 
.000600 
.000600 
.000660 
.000760 
.000800 
.000960 
.001050 
.001160 
.001300 
.001400 
.001550 
.001760 
.001900 
.002100 
.002860 
.002650 
.002900 
.006860 

Inch. 
0. 

.000100 
.000100 
.000050 
.000050 
.000060 
.000060 
.000100 
.000100 
.000050 
.000100 
.000050 
.000160 
.000100 
.000100 
.000160 
.000100 
.000150 
.000200 
.000160 
.000200 
.000260 
.000800 
.000250 
.000460 

0. 

Inch. 
0. 

Tensile  stjrength. 



6. 



.000150 

.oooiw 

[ 

1 

.000400 

.000260 

.001860 

.000960 

Fractured 
gmy. 


.3  from   the  neck.     Appearance,  fine  granular,  dark 


CAST  IRON 

FROM 

WATERTOWN  AESEXAL  FOUNDRY 

AND 

PIG   IRONS. 


CAST   IBON   AND  PIG   IRONS. 
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The  specimens  of  cast  iron  were  taken  from  cylinders  18"  long  by 
8"  diameter,  cored  3i"  diameter,  poui*ed  from  the  same  metal  as  the 
castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

Tne  furnace  charges  were  as  follows: 

The  scrap  iron  used  was  heads  of  shot  and  shell  of  previous  casts, 
old  shot  and  shell,  bolsters,  and  gun-carriage  scrap  of  good  quality. 


Date  of  cast. 


Furnace  chaige. 


Furnace. 


No.  of 

tension 

test. 


February  21, 1899  . 


i    February  25, 1899  . 


March  1,1899. 


March  3, 1899. 


March  7, 1899. 


'    March  9, 1899. 


March  11, 1899. 


March  14, 1899. 


March  10, 1899. 


March  21, 1899. 


Poundt. 

Mulrkirkplg 2,000 

Salisbury  carbonate  pigr 3.500 

Scrap 6,100 

Total 11,600 

Muirklrkpig 6,000 

Salisbury  carbonate  pig 18,000 

Scrap 24,000 

Total 48,000 

Muirkirkpig 4.000 

Salisbury  carbonate  pig 8,000 

Scrap 8,000 

Total 20,000 

Muirklrkpig 4,000 

Salisbury  carbonate  pig 2.000 

Scrap 12,000 

Total 18,000 

Muirkirkpig 2,000 

Salisbury  carbonate  pig 4,000 

Soft  pig 8,000 

Scrap 16,000 

Total 80,000 

Mnirkirkpig 4,000 

Salisbury  pig 4,000 

Soft  pig 3,000 

Scrap 10,000 

Total 21,000 

Muirkirkpig 2,000 

Salisbury  carbonate  pig 4, 000 

Soft  pig 10,000 

Scrap 14,000 

Total 80,000 

Muirkirkpig 2,000 

Salisbury  pig 7,000 

Soft  pig 7,800 

Scrap 13,000 

Total 29,800 

Muirkirkpig 4,000 

Salisbury  pig 9,000 

Soft  pig 8,000 

Scrap 5,000 

Total 26,000 

Muirklrkpig 8,000 

Salisbury  pig 11,000 

Soft  pig 11,000 

Scrap 15,000 

Totol 40,000 


vunds. 
2,000  \ 
3.500 
6.100   [cupola 

11.600  J 


Air  furnace . 


Cupola. 


4.000 
2.000 
12,000   [cupola 

18,000  1 


Air  furnace... 


5086 


5980 


5887 


5944 


5084 


Cupola. 


Air  furnace . 


Air  furnace.. 


Air  furnace . . . 


Air  furnace . 


6940 


6041 


5948 


5046 
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CAST   IRON   AND   PIO   IRONS. 


Date  of  c«8t. 


Much  25, 1899., 


March  29,1899.. 


Aprils,  1899. 


April  15,1899. 


April  18,1899. 


April  22,1899.. 


April  27, 1899. 


May  5, 1899. 


May  8, 1899. 


May  15. 1899. 


May  19, 1899. 


May  28. 1899. 


Furnace  chaige. 


Picmnd$. 

Mulrkirkpig 1,600 

Saltoburyplg 6,500 

Soft  pig 7,500 

Scrap 18,000 


Total 28,500 

Mulrkirkpig 1,000 

Salisbury  pig 4,000 

Soft  pig 7,000 

Scrap 14,000 


Total 26,000 

Mulrkirkpig 1,000 

SaliBburypig 6,000 

Soft  pig 8,000 

Scrap 17,000 


Total 81,000 

Mulrkirkpig 1,000 

Salisbury  pig 1,000 

Scrap 16,000 

Total 18.000 

Mulrkirkpig 2,000 

!  SaliBburypig 7,000 

I  Scrap 16,000 


Furnace. 


No.  of 

tenaion 

test 


Air  furnace . . . ,      5916 


Air  furnace. 


Air  furnace. 


1,000  1 
1,000 

16,000  [Cupola 

18.000  J 


Total 25,000 

Mulrkirkpig 2,500 

Salisbury  pig 12,000 

Soft  pig 8,000 

Scrap 17,000  | 


•Cupola  . 


Total 89,000 

Mulrkirkpig 1,600 

SaliBburypig 6,000 

Soft  pig 7,600 

Scrap 16,000 


Total SO,  000 

Mulrkirkpig 1,000 

Salisbury  pig 9,000 

Soft  pig 7,000 

Scrap 19,000 


Total 86,000 

Mulrkirkpig 1,000 

Salisbury  pig 5,000 

Soft  pig 6,000 

Scrap 20,000 


Totol 82,000 

Salisbury  pig 6,000 

Soft  pig 6,000 

Scrap 24,000 


Total 86,000 

SaliBburypig 5,000 

Soft  pig 7,000 

Scrap 21,000 


Total. 


88,000 

SaliBburypig 7.O0O 

Soft  pig 7,000 

Scrap 26,000 


Totol 40,000 


Air  furnace. 


Air  furnace. 


Air  furnace. 


Air  furnace. 


Air  furnace.. 


Air  furnace... 


Air  furnace. 


5947 


5948 


5051 


5068 


5065 


6066 


5067 


5068 


5060 


6064 


CAST  IBON   AND  PIG   1EON8. 
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Dat«  of  cant. 


Furnace  charge. 


Furnace. 


No.  of 

tension 

test. 


May  27, 1890.. 


June  2, 1899 . 


,    June  8, 1899 . 


June  14, 1899 . 


June  17, 1899. 


June  22, 1889 . 


June  26, 1899 . 


I  Pounds. 

Salisbury  pig 6,000 

Soft  pig 10.000 

Scrap 2:^000 


Air  furnace. . . '      5966 


Total 39,000 


Sal Isbury  pig 6, 000 

Soft  pig 8,000 

Scrap 20,000 


Total 34,000 


Salisbury  pig 6,000 

Soft  pig 9,S00 

Scrap 20,600 


Total 36,000  j 

Salisburypig 6,000  ' 

Soft  pig 10,000 

Scrap 24,500  i 


Total 40,500 

Salisburypig 6,000 

Soft  pig 8,000 

Scrap 17,000 


Total 31,000 


Salisbury  pig 6, 000 

Soft  pig 9,000 

Scrap 18,000 


Total 88,000 


Lake  Superior  pig i ,  500 

Salisburypig 6,000 

Soft  pig 10,000 

Scrap 16,500 


-Air  furnace... 


Air  furnace. 


Air  furnace... 


Air  furnace.. 


Air  furnace... 


Air  furnace. 


Total 84,000 


5969 


5971 


5980 


5981 


5982 


5986 
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CAST   IBON   AND   PIG   IRONS. 

12-iNCH  Shot  and  Shell. 
No.  6358. 


Marks,  60. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  6". 


Applied  loads 

Elonffation 
per  Inch. 

Succenive 
elongation 
perlnch. 

Inch. 
0. 
.000083 
.000067 
.000060 
.000083 
.000064 
.000066 
.000064 
.000066 
.000100 
.000067 
.000063 
.000067 
.000100 
.000063 
.000117 
.000160 
.000117 
.000166 
.000184 
.000216 

.000217 
.000316 
.000817 

Permanent 
set. 

SncceMiye 

permanent 

set. 

Inch. 
0. 

ttemarkfc 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5.000 

6,000 

7.000 

8.000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

27,620 

Ptmnds. 

1.000 

2,000 

3.000 

4.000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

28,000 

24,000 

25,000 

27,620 

Inch. 
0. 
.000038 

.000100 
.000150 
.000233 
.000817 
.000383 
.000467 
.000583 
.000683 
.000700 
.000783 
.000850 
.000950 
.001033 
.001150 
.001300 
.001417 
.001583 
.001717 
.001988 
.002150 
.002867 
.002683 
.003000 

Inch. 
0. 

Initial  load. 

0. 

.000060 

.000050 

.000838 

.000288 

.ooioso  j    .660717 

1 

Fractured  at  the  neck.     Appeamnce,  tine  granular,  light  gray. 
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CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MATERIAL. 

TENSION  TESTS. 


No.  of 

test. 

Description. 

Marks. 

Tensile 
strength 

per 
square 
inch. 

I 
Fracture.                             , 

5699 
5700 
5701 
5702 
5715 

3^.2  shell 

9 
10 
13 
14 
12 
15 
16 
21 
23 
17 

16 
18 

19 
20 
21 
22 

Bound*. 
26.340 
29,100 
29,340 
24.580 
28,050 
28,200 
26.990 
28,020 
26,980 
29,350 
81,010 

29,900 
80,580 

29,710 
29,920 
29,420 
30,200 
28.500 
28,380 
31.020 
81.900 
81,990 
27.800 
27,710 
28,180 
27,300 
27,870 
26,460 
28.970 
28,570 
29,450 
29.990 
27, 610 
25,900 
23,100 
26,060 
25.670 
27,610 
29.740 
25.930 
28.910 
2^.610 
30.220 
30.r>00 
27. 8*10 
2^,220 
30. 210 
26.300 
26,590 
26,890 
25.720 
29,980 
28.300 
24,420 
27,060 
28,410 
28.900 
27,490 
23,970 
29,860 
28,6-20 
24,710 
26,980 
25,210 
24.060 
28,520 
27.980 
26,510 
26,620 

1-27,960 

Fine  granular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Fine  granular,  light  gray. 

Granular,  gray. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 
Grantilar,  gray. 

Do. 
Granular,  light  »ray. 
Fine  granular,  light  gray. 
Granular,  gray. 

Do. 

Do. 

Do. 

Do. 

do 

do 

do 

:.:::do:::::.:::: 

do 

5716 

do 

5717 

do 

5718 

do 

5719 

do 

5720 

5721 
5722 

5727 
5728 
5736 
5737 
5949 

10«  limited  Are  difiap- 

pearing  carriage. 
do 

10^  all  round  fire  dis- 
appearing carriage. 

do 

do 

do 

do 

5751 

do 

23 

24 

25 

28 

24 

25 

26 

27 

28 

29 

SO 

81 

32 

S3 

34 

7-1-25 

7-2-25 

B  7-41 

R  7-48 

R  7-61 

R  7-62 

R  7-6:^ 

R  10-^-)i) 

R  10-60 

R  10-61 

R  10-62 

R  10-6:J 

R7-64 

R  10-61 

R  10-65 

R  10-66 

R7-65 

R7-66 

R  10-67 

R  10-68 

R7-67 

R  7-SS 

R7-4J9 

R  10-^9 

R7-70 

R7-71 

R  10-70 

R  10-71 

R  10-65  D 

R  10-66  D 

R7-67D 

R  7-71  D 

R  10-79  D 

T  C  C  123-1 

T  C  C  123-2 

TC  C  12^-3 

f         R118 

\       IT  4-1 

5752 

do 

1   5756 

do 

;    5601 

do 

J    5743 

3'».2  shell 

I    5744 

do 

5745 

do 

5748 

do 

1    5747 

do 

5748 

do 

Do.                                                          1 

t    5773 

do 

Fine  granular,  gray. 
Do. 

5774 

do 

5775 

do 

Do! 

5776 

do 

Do. 

Do. 
Granular,  gray. 

Granular,  with  coarse  spangles,  gray. 
Fine  granular,  gray. 

Do. 

Do. 
Fine  granular,  gray,  mottled. 
Fine  granular,  Kray. 
Fine  granular,  light  gray,  mottled. 

Do. 

5777 

do 

5784 
57?v> 

7"8hellandl0"«hot.. 
do 

5787 

do 

5788 

do 

5789 

do 

5790 

do 

6791 
,    6792 

do 

do 

5793 

do 

'    5794 

do 

Do. 

•    5795 

do 

Do. 

Do. 
Fine  granular,  light  gray. 
Fine  granular,  light  gray,  mottled. 

Do. 

Do. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  light  gray,  mottled. 

Do. 
Fine  granular,  array. 
Fine  granular,  light  gray. 
Fine  granular,  gray. 
Fine  granular,  mottled. 
Fine  granular,  gray. 

Do. 
Fine  granular,  mottled. 

Do. 
Fine  granular,  light  gray,  mottled. 

Do. 
Fine  granular,  dark  gray. 
Fine  granular,  gray. 
Fine  granular,  mottled. 
Fine  granular,  light  gray. 

Do. 

Do. 

Fine  granular,  light  gray. 

I    579G 

do 

'    5797 

do 

5798 

do 

1    5799 

do 

5800 

do 

.)80^'> 

do 

'    5W7 

do 

.>*$08 

do 

,    5809 

do 

5812 
5813 
.W14 
5815 
5822 
5823 
5824 
5825 
6828 
5829 
58:» 
5831 
5835 
5848 
<    5849 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

10"  shot 

Top  carriage  caating. . 
do 

'    5850 

do 

5S54 

Racer  for   gun  car- 
riage. 

646 


OAST   IRON   AND   PIG   IBONS. 


CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 
MA  !r£:UI4L— Continued. 

TENSION  TESTS-Contlnued. 


Description. 


Harks. 


Tensile 
strength  | 

per 
square  I 
I     loch.    < 


Fracture. 


4"  shell 1    Lot  No.  1 

....do 


5920 
5925 


5950    15-pounder  common  i  C  L  1 

shell. 

5954   do C  L  2 

5961    do CL   8 

5962   do CL   4 

5963   do CL6 

5967   do CL   7 

5968   do CL   8 

6977   do CL  9 

5978   do CLIO 

5979   do CLll 

5984   do CL12 

5985' do CL18 

5976  '  6-pounder     common  C  L  1 

shell. 

5963   do I  2CL   1 


Pounds. 
15,800 
18,900 

21,050 


860 
-200 
850 
800 
060 
560 
400 
060 
550 
050 
550 
600 


Fine  granular,  dark  grav. 

Varies  from  fine  to  medium  granubLr. 

dark  gray. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  gray. 


22, 350      Fine  granular,  dark  gray. 


STEEL 


FOR 

STANDAEDIZIN^G  TESTING  MACHINES. 
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Specimens  from  an  Annealed  Bar  of  Steel  for  Standardizing 
Testing  Machine  at  the  Works  of  The  Benjamin  Atha  and 
Illingworth  Company,  Harrison,  N.  J. 

No.  6001. 
Marks,  1  W. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2", 


Applied  loads. 

Elongation 
per  inch. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  square 
inch. 

Remarks. 

1 

200 
1,000 

Pounds, 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
65,000 
60,000 
65,000 
66.000 
67,000 

62,000 
63,000 
&S.00O 
66,000 
66,000 
68.000 
70,000 
74.000 
78,000 
82.000 
86,000 
90.000 
90.200 

Inch. 
0. 

.000100 
.000300 
.000600 
.001000 
.001300 
.001500 
.001650 
.001850 
.002050 
.002250 
.002300 
.002350 

.003650 

.005600 

.009000 

.012250 

.Oi;3650 

.016100 

.019000 

.025000 

.033000 

.(M3600 

.0600 

.1100 

Inch. 
0. 

.000100 
.000200 
.000300 

Inch. 

0. 

0. 

Inch. 
0. 

Initial  load. 

2,000 

4.000 

6.000 

.000400 

0. 

'       8,000 

.000800 
.000200 
.000150 
.000200 
.000200 

9.000 

10.000 

11.000 

12,000 

13,000 

.000200 

13,200 

.000050 
.000050 

.001300 

.001950 

.003400 

.003250 

.001400 

.0024.10 

.002900 

.006000 

.008000 

.010000 

.0164 

.0500 

13,400 

Elastic  limit. 

1     12,400 

1 

Load  fell. 

12.600 

j 

12,800 

1    13.000 

1     13, 200 

1 

'     13.600 

14.000 

' 

Tensile  strength. 

1     14.K)0 

1     15.600 

16.400 

1 

17.200 

1 

1     18.000 

1 

'     18. 010 

1 

t 

' 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90, 200 

Elastic  limit  per  square  inch  of  original  section do. . .    67. 000 

Elongation  per  inch  after  rupture inch . .      .  2650 

Elongation  per  inch  under  strain  at  ela.'stic  limit do. . .  .  002350 

Reduction  in  diameter  at  point  of  rupture do. . .       .  175 

Reduction  in  area  after  rupture  per  cent  of  original  section 57. 2 

Position  of  rupture 1".  2  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  Kerraie«1 

Elongation  of  inch  sections ".32  •.  ".21 


650  STEEL   FOB   STANDARDIZING   TESTING   MACHINES. 

No.  6002. 
Marks,  3  W. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  load«. 


Total. 


200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
12,200 
12,400 
12,600 
12.800 

12,200 
12,400 
12.600 
12,800 
18,000 
13,200 
13,600 
14,000 
14,800 
15,600 
16,400 
17,200 
17,9*50 


TTiftTiwotirtTi  I  Successive  'p„---.o„^-,.  Succcssdve 

~ i^Xch    h^o°?»^e^  ^«"??f«°^  permanent 

Per  square!  P«'i°cn.      peTixicli. 
inch.      !  I 


set. 


permanent 
set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63.000 
64,000 

61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
68,000 
70,000 
74.000 
78,000 
82,000 
86,000 
89,800 


Inch. 
0. 

.000100 
.OOOSOO 
.000600 
.001000 
.001400 
.001800 
.001950 
.002050 
.002100 
.002150  , 
.002200 
.002350  1 

.003400 
.004500 


Inch,  I  Inch.      I  Inch. 
0.       0.       0.       Initialload. 

.000100  '  0.       

.000200  ; 

.000300 

.000400    0.       

.000400 

.000400  ' 

.000150  i 

.000100  ' 

.000050  I I 

.000050  ' , 

.000050  1  Elastic  limit. 

.000160  I 

Load  fell. 


.001050 
.001100 
.008250  I   .008750 
.013250    .005000 


.014300 
.015600 
.018450 
.021500 
.027750 
.036750 
.049500 
.0700 


.001050 
.001300 
.002850 
.003050 
.006250 
.008000 
.013750 
.0205 


Tensile  stren^^h. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    6S, 000 

Elongation  per  inch  after  rupture inch..      .2650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Reduction  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 67.2 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine  sll ky,  cup  shaped .  serrated 

Elongation  of  inch  sections 'M4,  ".39* 
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No.  6003. 
Marks,  5  W. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total.    .''"L'Sr' 


Wc£:"|eS" 


^^'       ,        iet. 


Remarks. 


Poundt. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10.000 

11,000 

12.000 

12,200 

12,400 

12.600 

12.800 

12,200 
12,400 
12,600 
12.800 
13,000 
13.200 
13.600 
14.000 
14,800 
15,600 
16,400 
17.200 
17,800 


I^oundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63.000 
64,000 

61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
68,000 
70,000 
74.000 
78,000 
82.000 
86,000 
89,000 


Inch, 
0. 
.000100 
.000800 
.000600 
.001000 
.001350 
.001650 
.001850 
.002060 
.002060 
.002100 
.002160 
.002150 

.004400 
.006000 
.010000 
.012900 
.013960 
.015000 
.018050 
.022000 
.028600 
.088000 
.060000 
.0700 


Inch, 

0. 

.000100 
.000200 
.000800 
.000400 
.000350 
.000300 
.000200 
.000200 

0. 
.000060 
.000060 

0. 

.002250 
.001600 
.004000 
.002900 
.001060 
.001060 
.003060 
.008960 
.006600 
.009600 
.012000 
.0200 


Inch, 


Inch. 


IniUal  load. 


Elastic  limit. 
)  Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 000 

Elastic  limit  per  square  inch  of  original  section do. . .    64, 000 

Elongation  per  inch  after  rupture Inch..      .2850 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  0021 60 

Reduction  in  diameter  at  point  of  rupture : do. . .       .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59. 8 

I'osltion  of  rupture l''.2from  neck 

Character  of  broken  surface fine  sllky.cup  shaped, 8errati>d 

Elongation  of  inch  sections ".22,  i'.35» 
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No.  6004. 
Marks,  7  W. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  load)*. 

Elongation 
per  Inch. 

Successive 

^^'        !        »et. 

Total. 

PerHQuare 
inch. 

elongation 
perlnch. 

Remarkfi. 

Pounds. 
200 
1,000 
2.000 
4.000 
6.000 
8.000 
10.000 
11.000 
12,000 
12,200 
12.400 
12,600 

12,000 
12,200 
12,400 
12.600 
12,800 
13.000 
13.200 
13,600 
14.000 
14.S00 
15.600 
16,400 

Pounds. 
1.000 
5.000 
10,000 
20.000 
30.000 
40.000 
50.000 
65,000 
60.000 
61,000 
62,000 
63.000 

60,000 
61,000 
62,000 
63.000 
64.000 
65,000 
66,000 
68,000 
70.000 
74,000 
78.000 
82,000 
86,000 
90,000 
90.600 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001400 
.001800 
.001950 
.002100 
.002200 
.002250 
.002400 

.006000 

.007600 

.011400 

.012100 

.013500 

.014150 

.015500 

.018100 

.021600 

.028100 

.035000 

.045000 

.0600 

.1000 

Inch. 
0. 
.000100 

Inch.             Inch. 
0.                    0. 
0. 

Initial  load. 

.000250 
.OOOSOO 
.000850 
.000400 
.000400 
.000150 
.000160 
.000100 
.000060 
.000150 

.003600 

.001500 

.003900 

.000700 

.001400 

.000650 

.001350 

.002600 

.003400 

.006600 

.006900 

.010000 

.0160 

.WOO 

0.                        ..     .     . 

Elastic  limit. 

■ 

Load  fell. 

1 

1 

1 

............\  ........... 

\ 

Tensile  strength. 

17,200 

1 

18,000 

18, 120 

1      



1                      i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 60O 

Elastic  limit  per  square  inch  of  original  section do...    62.000 

Elongation  per  inch  after  rupture inch . .      .  2.*>50 

Elongation  per  inch  under  strain  at  elastic  limit do ....  002250 

Reduction  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57. 2 

Position  of  rupture ".6  from  net^k 

Character  of  broken  surface flue  silky,  cup  shaped,  serraied 

Elongation  of  inch  sections ".12,  ".i^* 


STEEL   FOR   STANDARDIZING   TESTING   MACHINES. 

No.  6005. 
Marks,  9  W. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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Applied  loa«g. 

perlnch. 

Successive 
elonsfation 
permch. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

Permanent,  p^^^^^jj^ 

1       set. 

t 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
U,000 
12,000 
12,200 
12,320 

12,000 
12,200 
12.400 
12,600 
12,800 
18,000 
18,200 
18,600 
14.000 
14,800 
16,600 
16.400 
17,200 
18,000 
18,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
61,600 

60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
91,900 

Inch. 
0. 

.000100 
.000300 
.000600 
.000950 
.001800 
.001650 
.001800 
.001950 
.002000 

Inch. 
0. 

.000100 
.000200 
.000300 
.000650 
.000350 
.000350 
.000150 
.000150 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

* 

1 

0. 



1 

.004700 

.007500 

.010260 

.011250 

.012650 

.013750 

.015000 

.017400 

.019500 

.026760 

.033600 

.042250 

.0560 

.0600 

.002700 
.002800 
.002760 
.001000 
.001400 
.001100 
.001260 
.002400 
.002100 
.007250 
.006850 
.008660 

Load  fell. 

Tensile  strength. 

.012750 
.0250 

General  mmmary. 

Tensile  strength  per  tqoare  inch  of  original  section ponnds..    91,900 

Elastic  limit  per  eqnare  inch  of  original  section do...    61,600 

Elongation  per  incn  alter  rupture inch..     .2600 

Reduction  in  diameter  at  point  of  rupture .do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.2 

Position  of  rupture I*',  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped,  serrated 

Elongation  of  inchsections ^.15,  ^.87* 
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STEEL   FOR   STANDARDIZING   TESTING   MACHINFS. 


Steel  Specimens  for  Standardizing  Testing  Machine  at  Works 
OF  The  Taylor  Iron  and  Steel  Company,  High  Bridge,  N.  J. 

No.  6024. 
Marks,  1. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total.     '^inX'" 

Remarks. 

Pounds. 
200 
1.000 
2.000 
4,000 
6.000 
8,000 
9,000 
9.200 

9,400 

9,600 
9,800 
10,000 
10,200 
18,720 

Pounds. 
1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 

47, 000  1 

48.000 
49,000 
50.000 
51,000 
93,600 

Inch. 
0. 
.000100 
.000850 
.000600 
.001000 
.001460 
.001660 
.001700 
.001900 
.006250 
.007500 
.008160 
.008950 
.009900 

Inch. 
0. 

.000100  . 
.000250 
.000250 
.000400 
.000450 
.000200 
.000050 
.000200 
.004850 
.001250 
.000660 
.000800 
.000960 

Iwh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  limit. 

Tensile  strength. 

General  summary. 

TeiMile  strength  per  square  Inch  of  original  section pounds..    93.600 

Elastic  limit  per  square  inch  of  original  section do...    46.000 

Elongation  per  inch  afterruptore inch..     .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do...      .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.  S 

Position  of  rupture ^9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ^U,'.!?* 
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No.  6026. 
Marks,  2. 
Diameter  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  T. 


Applied  loads. 

Elongation 
per  Inch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

^-   l^lnX" 

Vmmd%. 

200 

1,000 

PwLnd». 
1,000 
fi.fno 

Inch. 
0. 

.000100 
.000860 
.000650 
.001000 
.001450 
.001650 
.001700 
.001750 
.001850 
.008500 
009500 
.009900 
.010250 
.010550 

Inch. 
0. 

.000100 
.000250 
.000300 
.000850 
.000450 
.000200 
.000050 
.000050 
.000100 
.006660 
.001000 
.000400 
.000350 
.000800 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

2.000           10,000 
4,000    1        20.000 

6.000 
8,000 
9,000 
9.200 
9,400 
9.600 
9,800 
10,000 
10.200 
10,400 
10,600 
18.820 

80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
58,000 
94,100 

0. 

General  summary. 

Tensile  strength  per  aqtutfe  inch  of  original  section.. pounds..    94,100 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  inch  after  rupture inch..     .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001850 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  ruptore : 1''.2  from  neck 

Character  of  broken  surface silky 

ElongattoiioflxichflectioDS : '^.28*,^20 
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No.  6026. 
Marks,  3. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Persqaare 
Inch. 


^i????«?-g'o»S|rer.S'r"'^^"^-»' 


per  inch. 


set. 


Remarks. 


Pounda. 

aoo 

1  000 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
98,250 

Inch. 
0. 

.000100 
.000650 
.000660 
.001000 
.001400 
.001600 
.006000 
.006750 
.007450 
.006150 
.009150 

Inch. 
0. 

.000100 
.000250 
.000900 
.000350 
.000400 
.000200 
.004400 
.000750 

Inch.             Inch. 
0.               i    0. 
0. 

Initial  load. 
ElasUc  limit. 

2,000 
4,000 
6,000 
8,000 
9,000 
9,200 
9,400 
9.600 
9,800 
10,000 
18,650 

"b: i::::;::::::; 

.000700 
.000700 
.001000 

1 



General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pcmnds..    98,2^0 

Elastlclimit  per  square  inch  of  original  section do...    45,000 

Elongation  per  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  peroentof  original  section 40.S 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.26*,  ".22 
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No.  6027. 
Marks,  4. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

Succetsiye 

elongation 

perinch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
92,450 

Inch. 
0. 
.000^00 
.OOOMO 
.000700 
.001060 
.001460 
.001700 
.001860 
.001900 
.006760 
.007100 
.007900 
.006660 
.009600 

Inch. 
0. 

.000100 
.000900 
.000000 
.000860 
.000400 
.000260 
.000160 
.000060 
.004860 
.000860 
.000800 
.000760 
.000850 

Inch. 
0. 
0. 

Inch. 
0. 

InitUl  load. 

Elastic  limit. 
Tensile  strength. 

2,000 

4,000 

6,000 

8,000 

0. 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9  800 
10,000 
18,490 

General  mimmary. 

Tensile  ftrength  per  square  inch  of  original  section pounds..    92.4ri0 

Elastic  limit  per  square  iiich  of  original  section do...    46,000 

Elongation  per  inch  after  rupture inch..     .2450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  after  rupture,  peroentof  original  section 87.1 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface silky 

Eixmgatlonof  inchsections : ".28*,  ".21 

H.  Doc.  300 42 
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No.  6028. 
Marks,  5. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

Successiye 

ToUil. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,600 
7,800 
8.000 
8,200 
8,400 
8.600 
8,800 
17,830 

Per  square 
inch. 

elongation  "™"''"'' jpennanent 
perlnch.          ^^              set 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
89,150 

Inch. 
0. 

.000100 
.000350 
.000650 
.001050 
.001400 
.001800 
.002400 
.003900 
.004560 
.005400 
.006050 

Inch. 
0. 

.000100 
.000250 
.000300 
.000400 
.000350 
.000400 
.000600 
.001600 
.000650 
.000860 
.000650 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 



Tensile  strength. 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    h9,  1.50 

Elastic  limit  per  square  inch  of  original  section do    .    38,  OUU 

Elongation  per  inch  after  rupture inch  .       i25« 

Elongation  per  inch  under  strain  at  elastic  limit do.  .  .001400 

lUHluotion  in  diameter  at  point  of  rupture do.  .       .116 

Reduction  in  area  after  rupture,  per  cent  of  original  section I0.<i 

Position  of  rupture at  middle  ol  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".21*,  ".H 


STEEL   FOB   STANDABDIZIKG   TESTING   MACHU^ES. 

No.  6029. 
Marks,  6. 
Diameter,  ".606. 
Sectional  area,  .20  square  inch. 
Gauged  length  2". 
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Applied  loads. 

Elonijration 
per  inch. 

SQccessive 
eloneatlon 
perlnch. 

Permanent 
set. 

SuccessiYe 

permanent 

set 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

9,600 

9.800 

10,000 

10.200 

10,400 

18,300 

Pounds. 
1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
91,500 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001400 
.001650 
.001750 
.008500 
.009500 
.010050 
.010750 
.011750 

Inch. 
0. 

.000100 
.000^0  ' 
•  000000 
.000850 
.000400 
.000250 
.000100 
.006750 
.001000 
.000560 
.000700 
.001000 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ^ pounds . .    91 ,  500 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  after  rupture inch . .      .  2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  -.  001750 

Ri'duotion  in  diameter  at  point  of  rupture do. . .       .115 

RiHliiction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture at  middle  of  stem 

Cluiracter  of  broken  surface silky 

ElougaUon  of  inch  sections ".28*,  ".24* 
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No.  6030. 
Marks,  7. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

8ucce«8ive 
elonntlon 
per  inch. 

Permanent 
set. 

Succeslve 

permanent 

8et. 

Inch. 
0. 

Total. 

Per  aqiiare 
inch. 

Remarks. 

Pounds. 

200 

1,000 

4,000 

S'Sffi 
7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8.800 

17,320 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
86,600 

Inch. 
0. 

.000100 
.0008S0 
.000600 
.001000 
.001400 
.001700 
.003660 
.006600 
.006400 
.007000 
.006100 

Inch. 
0. 

.000100 
.000280 
.000260 
.000400 
.000400 
.000900 
.001960 
.001860 
.000900 
.000600 
.001100 

Inch. 
0. 
0. 

Initial  load. 
Elasfcio  limit. 

Tenille  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,000 

Elastic  limit  per  souare  inch  of  original  section do...    38.000 

Elongation  per  inch  after  rupture inch..      .2500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Reduction  In  diameter  at  point  of  rupture do...       .r2.> 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

P(wition  of  rupture at  middle  of  Mem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ''.27*,^.23* 
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No.  6031. 


Marks,  8. 

Dianieter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppU 
Total. 

ed  loads. 

Elongation 
per  inch. 

SuccesBiye 

elongation 

per  inch. 

set. 

SucceaslTe 

permanent 

set 

Remarks. 

Per  square 
inch. 

Pounds. 

200 

1,000 

Pounds. 
1,000 
5,000 
10,000 
20.000 
80,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
92,300 

Inch. 
0. 

.000150 
.OOOSTiO 
.000700 
.001000 
.001450 
.001750 
.001900 
.007750 
.008500 
.009100 
.009900 

Inch. 
0. 

.000150 
.000200 
.000350 
.000300 
1      .000450 

Inch. 

Inch. 
0. 

IniUal  load. 

2.000 

4,000 

6.000 

8,000 

0. 

9,000 

1      .000300 

Elastic  limit. 

9.200 

.000150 

'      .005850 

!      .000750 

.000600 

.000800 

9,400 

9,600 
9,800 
10,000 
18,460 

Tensile  strength. 

General  mmmary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    92,300 

Ela.«tic  limit  per  square  inch  of  originafsection do. . .    45, 000 

Elongation  per  inch  after  rupture inch. .      .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Rrti uftion  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 8 

Pwitioii  of  rupture ".75  from  neck. 

Character  of  broken  surface silky 

Elongation  of  inch  sections ' ".16,  ".31» 


662  STEEL   FOB   STAKDABDIZING   TESTING   MACHINES. 

No.  6032. 
Marks,  9. 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

ElODsation 
per  Inch. 

SuccesBlTe 
per5nch. 

Permanent 
■et. 

SuoceesiTe 

pennanent 

set. 



Inch. 
0. 

Total. 

Per  square 
Inch. 

Remarks. 

Pounds. 
200 
1,000 
2,000 
4.000 
C,000 

Pounds. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
94,050 

Inch. 
0. 

.000100 
.000600 
.000600 
.001000 
.001450 
.001500 
.001650 
.001660 
.001800 
.004250 
.006000 
.006500 
.007500 

Inch. 
0. 
.000100 
.000200 
.000800 
.000400 
.000450 
.000060 
.000060 
.000100 
.000150 
.002450 
.001650 
.000600 
.001000 

Inch. 
0. 
0. 

Initial  load. 

8,000 
8,200 

.000060 

.000060 

8,400 

8,000 

Elastic  limit. 

8,800 

9,000 

9,200 

9,400 

9,  GOO 

18.810 

r 

!                               1 

GenercU  summary. 

Tensile  strength  per  square  inch  of  oiisdnal  section pounds..    91,060 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rupture inch..      .2250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOI&^O 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  percentof  original  section 40.3 

Position  of  rupture .' ".75  from  m-rk 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".30»,".13 
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No.  6033. 

Marks,  10. 
.  Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Suocenire 
per  Inch. 

Permanent 
set 

BuccesslTe 

permanent 

set. 

Remarks. 

Total. 

Per  eqnare 
inch. 

PouiuU. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

18,540 

fiaunda. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
51,000 
62,000 
58,000 
54,000 
56,000 
66,000 
92,700 

Inch. 
0. 

.000100 
.000800 
.000600 
.001000 
.001360 
.001660 
.001700 
.011260 
.011660 
.012100 
.018000 
.014260 

Inch. 
0. 

.000100 
.000200 
.000800 
.000400 
.000360 
.000800 
.000060 
.009660 
.000400 
.000450 
.000900 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic*  limit. 
Tensile  strength. 

'6. 

1 

1 

v^'.v.v.v.vx^'^y/.y.'.y. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section potinds . .    9*2. 700 

Elastic  limit  per  square  inch  of  original  section do...    51,000 

Elongation  per  inch  after  rupture inch..      .'ioOO 

Elongation  per  inch  under  strain  at  elastic  limit do. ...  001 700 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position'of  rupture 1"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectiona ".80*,".20 
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STEEL   BARS   FOR  STANDARDIZING   TESTING   MACHINE.       667 

No.  6131. 
Marks,  T  M  2. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  2". 


1       Applied  loads. 

perlnch. 

SuooeaiiTe 
elonsation 
perinch. 

Permanent 
■et 

SucoeariTe 

permanent 

■et. 

Remarks. 

!    ToUl. 

Per  sauare 
inch. 

Ptfundt. 

250 

1      1.250 

PoundB. 
1,000 
5.000 
10,000 
20,000 
25,000 
30.000 
85,000 
40,000 

41,000 

42,000 
48,000 
44.000 
46,000 
48,000 
50.000 
62,000 
54,000 
56,000 
56,000 
60,000 
62,000 
62.840 

Inch, 

a 

.000100 
.000900 
.000600 
.000600 

.001060 
.001200 
.001860 
/    .002750 
1    .022000 
.025150 
.026900 
.028250 
.085250 
.042250 
.048600 
.055500 
.064000 
.077000 
.092250 
.115000 
.1700 

Inch. 
0. 

.000100 
.000200  * 
.000600 
•000200 
.000250 
.000150 
.000150 
.001400 
.019250 
.003160 
.001750 
.001850 
.007000 
.007000 
.006350 
.006900 
.006500 
.013000 
.015250 
.022750 
.0560 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

,      2.500 

1      5.000 

I    g!^ 

7,500 
8.750 

.000060 

.000060 

10,000 

10,250 

10.500 
10,750 
11,000 
11,500 
12,000 

12.500 

13,000 

13,500 

14)000 

14,500 
15,000 
15,500 
15,710 

i 

General  ntmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62.840 

Klastic  limit  per  square  inch  of  original  section do...    40,000 

Elongation  per  inch  after  rupture inch..     .8650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001350 

Reduction  in  diameter  at  point  of  rupture do...       .214 

Reduction  in  area  after  rupture,  per  cent  of  origUial  section 61.5 

PoQfitionof  rupture at  middle  of  stem 

Character  of  brolcen  surface fine  silky,  cup  shaped 

Elongation  of  Inch  aectlons ".86*.  ^88* 
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No.  6132. 

Marks,  T  M  4. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  2". 


Applied  loads. 

perinch. 

Successive 
elongation 
perlnch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

• 

■•^'>'->-  ^'\^"' 

Remarks. 

1 

Pounds.      Pounds. 
250    ,         1,000 
1,250             5,000 
2.500            10,000 
5,000            20,000 
7,500            30,000 
8,750            36,000 
10,000            40,000 
10,250            41,000 
10,500    f        42.000 

Inch. 
0. 

.000100 
.000300 
.000650 
.001100 
.001200 
.001300 
.001350 
.001460 
.001550 
/    .001600 
t    .080900 
.081450 
.083000 
.086000 
.039750 
.048000 
.069750 
.064500 
.076900 
.092500 
.1150 
.1600 

Inch. 
0. 
.000100 
.000200 
.000350 
.000460 
.000100 
.000100 
.000050 
.000100 
.000100 

Inch. 
0. 

Initial  lond 

■ 

1 

0. 



1 

1 

1 

10,750 

11,000 

11,250 
11,500 
11,750 
12,000 
12,500 
13,000 
13,600 
14,000 
14,600 
15,000 
15,600 

15,  no 

43,000 

44,000 

45,000 
46,000 
47,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
62,840 

1 

.000050 
.029300 
.000550 
.001550 
.003000 

............ 

Elastic  limit. 

• 

.003750 
.008250 
.011750 
.004750 
.012400 
.015600 

1 

I 

.0225 
.0450 

Tensile  strength. 

1 

General  gurnmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    62, 840 

Elastic  limit  per  square  inch  of  original  section do: . .    44,  QUO 

Elongation  per  incn  after  rupture inch. .      .  S6S0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Reduction  in  diameter  at  point  of  rupture do. . .        .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61 . 5 

Position  of  rupture 1*.3  from  ntfck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ''.44*,*'.29 
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No.  6133. 
Marks,  T.M-6. 
Diameter,-  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  2". 


Applied  loadH. 

Elongation 
p^rinch. 

BuooettiTe 
elongation 
perlnch. 

Permanent 
iet. 

Inch. 
0. 
0. 

Succearive 

pennanent 

set. 

Iwh. 
0. 

Remarks. 

1    ToUl. 

PersQuare 
Ineh. 

1  PttuutU. 

250 

1,250 

2.500 

5,000 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30,000 
85.000 
40,000 
41.000 
42.000 

43.000 

44.000 
45.000 
46.000 
47,000 
48.000 
60.000 
62.000 
54.000 
56.000 
68.000 
60,000 
62,000 
62,640 

Jttch, 
0. 
.000100 
.000660 
.000660 
.001060 
.001200 
.001400 
.001450 
.001460 
/    .001600 
t    .026000 
.028260 
.080000 
.0&1260 
.086100 
.010000 
.045500 
.054000 
.069000 
.075600 
.091500 
.113500 
.1560 

Inch. 
0. 

.000100 
.000260 

.ooosoo 

.000400 
.000160 
.000200 
.000060 

InlUal  load. 
Elastic  limit. 

Tensile  strengrih. 

7,600 

0. 

8,750 
10.000 
10,260 
10,500 

10,750 

11.000 
11.260 
11,500 
11,750 
12.000 
12.500 
13.000 
13.500 
14,000 

0. 

.000060 
.024400 
.002860 
.001760 
.004250 
.001860 
.008000 
.006500 
.008500 
009000 
.012600 
.016000 
.022000 
.0415 

1 

1 

11.600 

15,000 

1 

15,500 

15,660 

General  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    62, 640 

Elastic  limit  per  square  inch  of  original  section do...    43,000 

Elongation  per  inch  after  rupture inch..      .3650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  point  of  rupture do...       .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61.5 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".88»,''.86» 
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Specimens  marked  A  1  and  A  2,  and  1  A  and  2  A  are  nickel  steel 
annealed,  those  marked  T  1  and  T  2,  and  1  E  and  2  E  are  nickel  steel 
tempered  and  annealed. 

Specimens  marked  E-16~l  and  E-16-2  are  made  from  axle  steel  con- 
taining .44  i)er  cent  carbon. 

The  chemical  analysis  of  the  nickel  steel,  specimens  6141  to  6144, 
inclusive,  and  9542  to  9546,  inclusive,  was  as  follows: 

Percent 

Carbon 30 

Manganese 73 

Silicon 203 

Sulphur 035 

Phosphorus 027 

Copper 035 

Nickel 3.375 

No.  6141. 
.  Marks,  A  1. 
Diameter,  1".007. 
Sectional  area,  .7964  square  inch. 
Gauged  length,  5". 


AppUed  loads. 

Elonsation 
perlnch. 

Saccearive 
elongation 
per  inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

BmmdB. 
796 
3,982 
7,964 
15,928 
23,892 
27,874 
31,856 
35,838 
39,820 
40,616 
41,413 
42,209 
43,006 
43,400 
48,802 
44,598 
46,191 
47,784 
49,377 
60,970 
52,662 
54,155 
55,748 
67,841 
58,934 
60,526 
62,119 
68,712 
65,306 
66,898 
68,490 
70,083 
70,380 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
45.000 
50,000 
51,000 
52,000 
58,000 
54,000 
54,500 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,370 

Inch. 
0. 

.00010 
.00024 
.00066 
.00092 
.00110 
.00126 
.00144 
.00162 
.00166 
.00172 
.00176 
.00182 

Inch. 
0. 

.00010 
.00014 
.00032 
.00036 
.00018 
.00016 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

-.00002 

~.  06662 

.00018 
.00018 

.00004 
.00006 
.00004 
.00006 

.0120 
.0140 
.0160 
.0180 
.0200 
.0240 
.0260 
.0280 
.0820 
.0860 
.0400 
.0440 
.0520 
.0580 
.0660 
.0760 
.0920 
.1220 
.1420 

.01018 

.0020 

.0020 

.0020 

.0020 

.0040 

.0020 

.0020 

.0040 

.0040 

.0040 

.0040 

.0080 

.0060 

.0080 

.0100 

.0160 

.0800 

.0200 

..      1  

1 

General  gummary. 


Tensile  strength  per  square  inct  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture  (in  9  inches) inch. 

Reduction  In  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.4 

Position  of  rupture 3".8from  neck 

Character  of  broken  surface fine  si  Iky,  cup-shaped 

'.48*.  ".33,  ".14,  ».ll 


88,370 

54,600 

.209 

1164 


Elongation  of  inch  sections . 

H.  Dec.  300 43 


".12,  ".16,  ".16,  ".19,  ".20, 


674  STEEL   BARS,   NICKEL    AND   CARBON    STEEL. 

No.  6142. 
Marks,  A-2. 
Diameter,  1".007. 
Sectional  area,  .7964  square  inch. 
Gauged  length,  5". 


Applied  loads. 

Elongation 
per  Inch. 

SuocesBiye 
elongation 
per  Inch. 

Pennanent 
let 

SuccefBive 
pennanent 

set. 

'  Remarks. 

Total. 

Peraquare 
inch. 

Pounds. 
796 
3,982 
7,964 
15,928 
23,892 
27,874 
31,856 
35,838 
39,820 
40,616 
41.413 
42,209 
43,006 
43,802 

44,598 

46, 191 
47,784 
49,377 
50,970 
52,562 
54,155 
55,748 
57,341 
68,934 
60,526 
62,119 
68,712 
65,305 
66,896 
68,490 
70,083 
70,800 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52.000 
53,000 
54.000 
55,000 

56,000 

58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
88,900 

Inch. 
0. 

.00012 
.00028 
.00062 
.00096 
.00114 
.00132 
.00160 
.00168 
.00172 
.00174 
.00178 
.00182 
.00188 
f      .00194 
\      .0120 
.0140 
.0180 
.0200 
.0240 
.0260 
.0280 
.0320 
.0360 
.0400 
.0440 
.0500 
.0660 
.0640 
.0740 
.0680 
.1180 
.1580 

Inch. 
0. 

.00012 
.00016 
.00084 
.00036 
.00016 
.00018 
.00018 
.00018 
.00004 
.00002 
.00004 
.00004 
.00006 
.00006 
.00006 
.0020 
.0040 
.0020 
.0040 
.0020 
.0020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

-  .06664 

-  .00004 

-   .00004 

0. 

ElasUc  limit. 
Tensile  strength. 

.   . 



.0040 

.0040 
.0040 
.0040 
.0060 
.0060 
.0080 
.0100 
.0140 
.0300 
.0400 

OenercU  summary. 

Tensile  strength  per  square  inch  of  orijdnal  section ponnds..    88,900 

Elastic  limit  per  square  inch  of  original  section do...    56,000 

Elongation  per  Incn  after  rupture  (in9inche8)  ...inch..       .210 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00194 

Reduction  in  diameter  at  point  of  rupture do. . .      .  1164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.4 

Position  of  rupture 8".  8  from  neck 

Character  of  broken  surface fine  rilkv,  cup  shaped 

Elongation  of  inch  sections ».  12,  ".17,  ".85,  ".45»,  '».19»,  ".17,  *".17,  ".15.  ".12 


STEEL    BAE8,   NICKEL    AND    CABBON   STEEL. 

No.  6143. 
Marks,  T  1. 
Diameter,  1".005. 
Sectional  area,  .7933  square  inch. 
Gauged  length,  6". 
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Applied  loadn. 

Elongation 
perinch. 

SuccesBive 
elongation 
perinch. 

Permanent 
set 

Succeaslve 

permanent 

aet. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
798 
8,966 
7,983 
15,866 
23,799 
27,765 
31,732 
35,698 
39,665 
40,458 
41,251 
42,045 
42,888 
43,632 
44,425 
45,218 
46,011 
46,805 
47,698 
48.391 
49,184 
49,978 
50,771 
55,531 
57,990 
58,704 
60,291 
61,877 
68,464 
66,687 
69,810 
•  72,984 
76,157 
77,180 

Pcmnda, 
1,000 
5,000 
10,000 
20,000 
30.000 
85,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60.000 
61,000 
62,000 
63,000 
64,000 
70,000 
78,090 
74,000 
76,000 
78,000 
80,000 
84,000 
88.000 
92,000 
96,000 
07,290 

Inch, 
0. 

.00016 
.00082 
.00068 
.00104 
.00118 
.00136 
.00154 
.00172 
.00176 
.00180 
.00184 
.00186 
.00188 
.00192 
.00196 
.00196 

.00206 
.00210 
.00214 
.00218 
.00222 
.0040 

Inch. 
0. 

.00016 
.00016 
.00086 
.00086 
.00014 
.00018 
.00018 
.00018 
.00004 
.OOOM 
.00004 
.00002 
.00002 
.00004 
.00004 
.00002 
.00004 
.00004 
.00004 
.00004 
.00004 
.00004 
.00178 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

0. 

0. 

.0220 
.0260 
.0900 

.0400 
.0520 
.0660 
.1020 
.1440 

.0180 
.0040 
.0040 
.0020 
.0080 
.0120 
.0140 
.0860 
.0420 

General  inimmnry. 

Tensile  strength  per  square  inch  of  original  section pounds..    97,290 

Elastic  limit  per  square  inch  of  original  section do...    78,090 

Elongation  per  incn  after  rupture  (in  9inche8) inch..       .186 

Reduction  in  diameter  at  point  of  rupture do...       .345 

Reduction  in  area  after  rupture,  percentof  original  section 66.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

ElongaUon  of  inch  sections ".09,''.10,'M2,M6,".67*,«'.28/.16,''.14,*.10 
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STEEL   BABS,  NICKEL   AND   CABBON   8TEEL. 


No.  6144. 
Marks,  T  2. 
Diameter,  1".005. 
Sectional  area,  .7933  square  inch. 
Gauged  length,  5". 


Applied  loMln. 

Sncoeorive 
eloncatiozi 
pcNrinch. 

Pennanent 
■et. 

Suooenlve 

permanent 

set. 

Remarks. 

Totol. 

Per  square 
inch. 

perinch. 

Pounds. 
798 
8,966 
7,983 
16,866 
28,799 
81,782 
89,665 
47.598 
60,771 

55,581 

57,118 
58,704 
60,291 
61,877 
68,464 
66,637 
69,810 
72,984 
76,167 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
64,000 

70,000 

72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88.000 
92,000 
96,000 

Inch. 
0. 

.00014 
.00082 
.00066 
.00102 
.00186 
.00168 
.00204 
.00218 
r      .0040 
t      .0200 
.0220 
.0240 
.0280 
.0820 
.0860 
.0440 
.0660 
.0760 
.1800 

Inch. 
0. 
.00014 
.00018 
.00084 
.00086 
.00084 
.00082 
.00086 
.00014 
.00182 
.00160 
.0020 
.0020 
.0040 
.0040 
.0040 
.0080 
.0120 
.0200 
.0640 

Inch. 
0. 
0. 

IndL 
0. 

iBitlalload. 
Elastic  limit 

Tensile  strength. 

0. 

'"b: 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,000 

Elastic  limit  per  square  inch  of  original  section do...    70,000 

Elongation  per  inch  after  rupture inch..       .182 

Elongation  per  inch  under  strain  at  elastic  limit do...     .0040 

Reduction  in  diameter  at  point  of  rupture do...       .885 

Reductioninareaafterrupture,  per  cent  of  original  section 56.6 

Position  of  rupture ".5  from  neck 

Character  of  broken  surface line  silky,  cup  shaped 

Elongaaon  of  inch  sections ".09,''.12,  ".13,  ".16,  ".48*.».30,<14,>.18,».10 


STEEL   BAE8,  NIOKEL   AND   CARBON   STEEL. 

No.  6146. 
Marks,  E-15-1. 
Diameter,  ".996. 
Sectional  area,  .779  square  inch. 
Gauged  length,  5". 


677 


Applied  loads. 

ElonntiQD 
permch. 

SuooenlTe 
elongatioii 
perlnch. 

Pezmanent 
set. 

Sucoenive 

permanent 

set 

Bemarka. 

Total. 

Fertqaaze 

779 
8,895 
7,790 
15,580 
28,870 
24.149 
24,928 
25^707 
27,266 
29,602 
31,160 
35,056 
38,960 
42,845 
46,740 
50.685 
54,580 
58,425 
69,240 

Founds, 
1,000 
5,000 
10,000 
20.000 
80,000 
81,000 
82,000 
88,000 
85,000 
88,000 
40.000 
45,000 
50.000 
55,000 
60,000 
65.000 
70,000 
75,000 
76,060 

JfleA. 
0. 

.00016 
.00082 
.00068 
.00104 
.00106 
.00116 
.0080 
.0100 
.0120 
.0140 
.0180 
.0240 
.0820 
.0400 
.0640 
.0760 
.1220 

IndL 
0. 

.00016 
.00016 

!00086 
.00004 
.00008 

.00684 
.0020 
.0020 
.0020 
.0040 
.0060 
.0080 
.0080 
.0140 
.0220 
.0460 

Inch. 
0. 

IndL 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.00004 

.00004 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    76,060 

Eiasticlimit  per  square  inch  of  orijrinal  section do...    82,000 

Elongation  per  inch  after  rupture  nn  9  inches) Inch..       .206 

Elongation  per  inch  under  s&ain  at  elastic  limit do...    .00116 

Reduction  in  diameter  at  point  of  rupture do...       .216 

Reduction  in  area  after  rupture,  per  cent  of  original  section 88. 6 

Positton  of  rupture 8^.  6  from  neck 

Character  of  broken  surface silky  40  per  cent,  granular  60  per  cent 

Elongation  of  inchsectiona ».  17, ".28, ''.45», ".29, ".19, ".17, ".14, ^.12, ".11 
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STEEL    BARS,  NICKEL    AND   OABBON   STEEL. 
No.  6146. 


Marks,  E-15-2. 

Diameter,  ".998. 

Sectional  area,  .782  square  inch. 

Grauged  length,  5". 


Applied  loads. 

Eloneatfon 
per  inch. 

SuccesBlve 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  §qimrc 
Inch. 

Pounds. 
782 
3,910 
7,820 
15,640 
28,460 
24,100 
24,242 
25,024 
27,870 
28,984 
81,280 
85,190 
89,100 
48,010 
46,920 
50,830 
54,740 
56,910 

Ptiunds. 
1,000 
5,000 
10,000 
20,000 
30,000 
80,820 
81,000 
82,000 
85,000 
87,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65.000 
70,000 
72,770 

Inch. 
0. 

.00016 
.00082 
.00068 
.00102 

Inch. 
0. 

.00016 
.00016 
.00036 
.00084 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

0. 

.00270 

.0080 

.0100 

.0120 

.0160 

.0200 

.0280 

.0360 

.0600 

.0680 

.1020 

.1760 

.00168 

.0053 

.0020 

.0020 

.0040 

.0010 

.0080 

.0080 

.0140 

.0180 

.0340 

.0740 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  72, 770 

Elastic  limit  per  square  inch  of  original  section do ...  30, 820 

Elongation  per  incn  af te r  ruptxire i n eh . .      .210 

Reduction  In  diameter  at  point  of  rupture do. . .      .248 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.6 

Position  of  rupture 2*.3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M3,'M7,'M6.'M6,",17,M7.*26,*'.49»,M» 


STEEL   BABS,  NICKEL   AND   CARBON   STEEL. 
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STEEL    BARS   FOR    ORDNANCE   MATERIAL. 
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Ho.  6111. 


Marks,  D. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

8ncce88ive 
perlnch. 

set. 

Succeaslve 

set. 

Inch. 
0. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,400 

10,400 
10,600 
10,800 
11,000 
U,200 
11,600 
12,000 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,090 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
57,000 

52,000 
53,000 
54,000 
55,000 
66.000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84.000 
88,000 
90,450 

Inch. 
0. 

.000100 
.000450 
.000650 
.000950 
.001300 
.001660 
.001950 

.008400 

.004150 

.008750 

.013750 

.014400 

.016560 

.018000 

.023000 

.028600 

.034600 

.043000 

.053000 

.0750 

.1000 

.1560 

Inch. 
0. 

.000100 
.000360 
.000200 
.000300 
.000350 
.000350 
.000300 

.001460 

.000750 

.004600 

.005000 

.000650 

.002150 

.001450 

.006000 

.OOfWiOO 

.005900 

.008500 

.010000 

.0220 

.0250 

.0550 

Inch. 
0. 
0. 

Initial  load. 

El.i«tic  limit. 
I/wd  fell. 

Tensile  strength. 

0. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    90, 450 

Elastic  limit  per  square  inch  of  original  section do. . .    67, 000 

Elongation  per  Inch  after  rupture Inch. .      .  27()0 

Elongation  per  Inch  under  strain  at  elastic  limit do. .  -  .  001950 

Reduction  in  diameter  at  point  of  rupture do. . .       .145 

Keduotion  in  area  after  rupture,  per  cent  of  original  section 49. 1 

PosiUon  of  rupture ".9  from  neck 

Cbaracterof  orolcen surface fine,  silky 

Elongation  of  inch  sections "16,  ".38* 
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STEEL    BARS    FOR   ORDNANCE   MATERIAL. 


No.  6112. 


Marks,  H. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

Succcaslve 
elongation 
perlnch. 

Permanent 
set. 

Sacceasive 

permanent 

set. 

Ri^marka 

Total. 

Perequare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,400 

10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,800 
13,600 
14.400 
15,200 
16,000 
16,800 
17,600 
18,070 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
57,000 

62,000 
63,000 
54,000 
66,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,350 

Inch, 
0. 

.000100 
.000400 
.000660 
.001000 
.001300 
.001600 
.001960 

.003400 

.012000 

.013100 

.013600 

.014050 

.016100 

.018400 

.023150 

.029000 

.036000 

.043560 

.065900 

.070000 

.1000 

.1650 

Inch. 
0. 

.000100 
.000300 
.000250 
.OOOIWO 
.000300 
.000300 
.000350 

.001450 

.008600 

.001100 

.OOMOO 

.000560 

.002060 

.002300 

.004750 

.006860 

.007000 

.007560 

.012350 

.014100 

.0800 

.0660 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

*    1  ' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    90,350 

Elastic  limit  per  square  Inch  of  original  section do...    57,000 

Elongation  per  incn  after  rupture inch..      .2800 

Elongation  per  inch  under  strain  at  clastic  limit do...  .001960 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture I'MO  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  BectioDfl ^.19,"JS3* 


STEEL    BARS    FOR   ORDNANCE    MATERIAL. 
No.  6113. 
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Marks,  L. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loMlR. 

Elongation 
per  inch. 

Sacceflsive 
elongation 
pepinch. 

Pennanent 
set. 

Succeasive 
set. 

Remarks. 

Total. 

Peraquare 
inch. 

F&unds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 

10,200 

10.400 

10,600 

10,800 

U.200 

11,600 

12,000 

12,800 

13.600 

14,400 

15,200 

16,000 

16,800* 

17,600 

18.010 

PomnU. 
1,000 
5,000 
10,000 
20,000 
90,000 
40,000 
50,000 
55,000 

51,000 
52,000 
58,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
90,050 

Inch. 
0. 
.000100 
.000300 
.000600 
.000950 
.001250 
.001600 
.001800 

.008250 

.003650 

.007000 

.013500 

.014400 

.016700 

.018500 

.023750 

.029500 

.034900 

.046250 

.055500 

.0750 

.1000 

.1700 

Inch. 
0. 

.000100 
.000200 
.000300 
.000850 
.000300 
.000350 
.000200 

.001450 

.OOMOO 

.003350 

.006500 

.000900 

.002300 

.001800 

.005250 

.005750 

.005400 

.010350 

.010250 

.0195 

.0250 

.0700 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  ntrength. 

0. 



General  gumma  r if. 

Tensile  strength  per  square  inch  of  original  section pounds. .    90, 050 

Elastic  limit  per  square  inch  of  original  section do...    55,000 

Elongation  per  i nch  after  ru pture i nch . .      .  2950 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Poaitton  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.29*,  ".30* 
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STEEL    BARS   FOR    ORDNANCE   MATERIAL. 
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STEEL  CASTING. 


Samples  marked  1  and  2  for  compressioD  and  tension  tests,  resx>eotiTely,  were  taken 
ont  of  the  casting  side  by  side. 

H.  Doc.  300 44  689 


STEEL   CASTING. 

Compression  Tests. 

No.  1165. 

Marks,  1. 

Length,  3".86. 

Diameter,  1".006. 

Sectional  area,  .795  square  inch. 

Gauged  length,  3". 
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AppUedlondB. 

Oomprcs- 

idonper 

Inch. 

SnccesBlve 

compres- 

Bionper 

incfi. 

Permanent 
set. 

Suoceflsive 
set. 

Remarks. 

Total. 

PerMiure 
inch. 

Pimnda. 
796 
1,500 
2,385 
8,180 
8,975 
4,770 
6,565 
6,860 
7,155 
7.950 
8.745 
9,540 
10,335 
11,130 
11,925 
12,720 
13,515 
14,810 
15,105 
15,900 
16.695 
17,490 
18,285 
19.080 
19,875 
20.670 
21,465 
22,260 
23.055 
23,850 
24,645 
26,440 
26,235 
27,090 
27,825 
28,620 
29,415 
80,210 
81.005 
31.800 
86,300 

Itmnds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
38,000 
84,000 
35,000 
86,000 
37,000 
38,000 
30,000 
40,000 
108,560 

Inch. 

0. 

0. 

.000038 
.000033 
.000067 
.000100 
.000133 
.000167 
.000167 
.000200 
.000200 
.000233 
.000267 
.000800 
.000833 
.000867 
.000400 
.000433 
.000467 
.000500 
.000533 
.000567 
.000667 
.000600 
.000633 
.000667 
.000700 
.000783 
.000767 
.000800 
.000838 
.000867 
.000983 
.001033 
.001300 
.011533 
.012838 
.012967 
.014000 
.015200 

Inch. 

0. 

0. 
.000083 

0. 
.000084 
.000088 
.000088 
.000034 

0. 
.000033 

0. 
.000033 
.000034 
.000083 
.000083 
.000034 
.000033 
.(HMHWH 
.000034 
.000083 
.000083 
.000034 

0. 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000088 
.000083 
.000034 
.000066 
.000100 
.000267 
.000238 
.000800 
.000634 
.001083 
.001200 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limi 
Ultimate  strength. 

0. 

0. 

0. 

0. 

6. 

Failed  by  triple  flexure. 
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FOR 


HINGE  LUG  PLATES,  10-INCH  AND  12-INCH  RIFLES. 
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STEEL    CASTIlfGS   FOB  HINGE   LUG   PLATES. 


695 


No.  0118. 


Marks,  H  P  1. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed  loads. 

Elonmtioii 
per  Inch. 

Suoceasiye 

elongation 

perlnch. 

Permanent 
set. 

Succeaslve 

permanent 

set. 

Remarkfl. 

Toui. 

Peraquare 
inch. 

PoufuU. 
200 
1,000 
2,000 
4,000 
6,000 
6,200 
6.400 
6,600 
6,800 
7,000 
7,200 
7.400 
7,600 
8,000 
8,400 
8.800 
9,200 
9,600 
10,000 
10.400 
11,200 
12,000 
12,800 
13,600 
13,910 

Pound: 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
62,000 
56,000 
60,000 
64,000 
68,000 
69,550 

Inch. 
0. 
.000100 
.000800 
.000600 
.001050 
.001100 
.001150 
002000 
.010750 
.012250 
.013500 
.014500 
.015050 
.018100 
.021000 
.-024000 
.027500 
.080000 
.085400 
.039250 
.0600 
.0650 
.0850 
.1850 

IncH. 
0. 
.000100 
.000200 
.000800 

Inch. 
0. 

0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tendle  strength. 

.000450 
.000060 

.000060 

.000050 

.000060 

.000850 

.008750 

.001500 

.001250 

.001000 

.001450 

.002160 

.002900 

.006000 

.008600 

.002600 

.006400 

.008850 

.010750 

.0150 

.0200 

.0600 



1 

i.!*!*.*.!!!'.I. 

1 

1 

::::::::::::i:  :::::::::: 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..       69,560 

Elastic  limit  per  square  inch  of  original  section do...       32,000 

Elongation  per  inch  after  rupture inch..         .2700 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001150 

Beduction  in  diameter  at  point  of  rupture do...  .096 

Beduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  oblioue 

Elongation  of  inch  sections ".87*,".27» 
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STEEL   CASTINGS  FOB  BINOE   LUO   PLATES. 


No.  6119. 

Marks,  H  P  2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  Inch. 

SuccesBlve 
elongation 
per  inch. 

Permanent 
set 

Succeasiye 
set 

Remarka. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

,     6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,600 
8,000 
8,400 
8,800 

.     9,200 
9,600 
10,000 

Pimnds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
66,000 
60,000 
64,000 
64,600 

Inch. 
0. 

.000100 
.000660 
.000660 
.001000 
.001100 
.011000 
.011600 
.012550 
.013400 
.016000 
.017400 
.020600 
.023600 
.027260 
.031600 
.035600 
.040500 
.046660 
.0600 
.0800 
.1260 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000300 
.000350 
.000100 
.009900 
.000600 
.001060 
.000860 

■'6: 



::::::':::: 

.001600 

.002400 

.008100 

.003000 

.003760 

.004260 

.004000 

.006000 

.005150 

.014860 

.0200 

.0460 



i   10,400 

;  11,200 
12,000 
12,800 
12,920 

General  summary. 

TensUe  strength  per  square  inch  of  original  section pounds..    64,600 

Elastic  limit  per  square  ^nch  of  original  section do...    81,000 

Elongation  per  incn after  rupture inch..      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001100 

Reduction  in  diameter  at  point  of  rupture do...       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture ''.7fiomneck 

Character  of  broken  surface granular  60  per  cent,  silky  fiOper  cent 

Elongation  of  inch  sections <18,M7« 


STEEL  CASTINGS  FOR  HINGE  LUG  PLATES. 
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No.  6120. 

Marks,  H  P  3. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftdA. 

EloDgation 

Sncoeasiye 
elongation 
perlnch. 

Permanent 
set. 

SuccesBlve 

permanent 

set 

Remarks. 

Total. 

Persauare 
inSh. 

Ptmndt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7200 
7,400 
7,600 
7,800 
8.000 
8,200 
8,400 
8,800 
9,200 
9.600 
10,000 
10,400 
U,400 
12.000 
12,800 
13,600 
14,400 
15,200 
15,440 

Povndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
56.000 
60,000 
64,000 
68,000 
72,000 
76,000 
77,200 

IneK 

a 

.000100 
.000650 
.000650 

.001050 

.001400 

.001460 

.001450 

.001500 

.001600 

.011250 

.012600 

.018500 

.015500 

.017750 

.019500 

.022100 

.025000 

.0860 

.0400 

.0600 

.0600 

.0800 

.1150 

Inch. 

0. 

.000100 
.000250 
.000800 
.000400 
.000850 
.000060 

0. 
000060 
.000100 
.009660 
.001250 
.001000 
.002000 
.002250 
.001750 
.002600 
.002900 
.0100 
.0050 
.0100 
.0100 
.0200 
.0850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000060 

.000060 

Oeneral  Bwmmary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    77,200 

Elaaticlimit  per  squaie  inch  of  original  section do...    89,000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Keduction  in  diameter  at  point  of  rupture do...       .075 

Reduction  in  area  after  rupture, per  cent  of  original  section 27.4 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".20*,  ".22* 
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ST££L   CASTINGS   FOR   HINGE   LUG   PLATKS. 


No,  6121. 

Marks,  H  P  4. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
perincb. 

Sacceasiye 
elongation 
perinch. 

Permanent 
aet. 

Succeasive 

permanent 

set 

Remarks. 

Total. 

PerBquare 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7,200 
7.400 
7,600 
7,800 
8,000 
8,400 
8,800 
9,200 
9,600 
10,000 
10,400 
11,200 
12,000 
12,800 
13,600 
14,400 
15,100 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
42,000 
44.000 
46,000 
48,000 
50.000 
52,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,500 

Inch. 
0. 

.000100 
.000300 
.000650 
.000960 
.001150 
.006250 
.010000 
.010600 
.010900 
.011800 
.013500 
. 015700 
.018000 
.020600 
.022600 
.025600 
.0350 
.0400 
.0600 
.0650 
.0650 

Inch. 
0. 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000200 
.000260 
.000400 
.000200 
.007100 
.001750 

0. 



::::::::::::i::::::::::;: 

! 

.000600 

.000400 

.000900 

.001700 

.002200 

.002300 

.002600 

.002100 

.002900 

.0096 

.0060 

.0100 

!..::..: 

j 





.0150 
.0200 



t 

1                      1 

General  mimmury. 

Tensile  strength  per  square  inch  of  oris^inal  section pounds. .    75, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    35, 000 

Elongation  per  inch  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001150 

Reduction  in  diameter  at  point  of  rupture do. . .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture '*.  95  from  neck 

Cliaracterof  r)roken  surface granular  70  per  cent,  silky  90  per  cent 

Elongation  of  inch  sections *2S».*15 


BBOKZ£. 
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BBONZE. 
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BRONZE. 
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BBONZE. 

Parson's  Manganese  Bronze. 

Recast  from  ingot  at  Watertown  ai-senal. 

No.  6319. 
Diameter,  1".106. 
Sectional  area,  .959  square  inch. 
Gauged  length,  10". 
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AppUed  loads. 

ElonsBtion 
per  inch. 

Successiye 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Remarks. 

ToUI. 

Per  square 
inch. 

Pounds. 
959 
4,796 
9,590 
14.385 
16,344 
16.308 
17,262 
18,221 
19,180 
20.139 
21,098 
22.067 
23.016 
23,975 
24.934 
26,898 
26.862 
27,811 
28.770 
30,688 
82,606 
84,624 
86,442 
£^860 
40,278 
42,196 
44,114 
62,600 

Pounds. 
1,000 
5,000 

16,000 
16.000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80,000 
82,000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
64,860 

Inch. 
0. 
.00080 
.00068 
.00111 
.00130 
.00139 
.00148 
.00160 
.00176 
.00188 
.00207 
.00221 
.00240 
.00260 
.00272 
.00300 
.00328 
.00358 
.00899 
.00479 
.00612 
.00808 
.01040 
.01385 
.01726 
.02280 
.02810 

Inch. 
0. 
.00080 
.00038 
.00043 
.00019 
.00009 
.00009 
.00012 
.00016 
.00013 
.00019 
.00014 
.00019 
.00020 
.00012 
.00028 
.00028 
.00080 
.00041 
.00080 
.00183 
.00191 
.00237 
.00346 
.00841 
.00654 
.00630 

Inch. 
0. 
0. 
-.00001 

.00003 

Initial  load. 

No  well-deflned  elastic 
limit. 

Tensile  strength. 

-.00001 
.00004 

.00020 

.U0017 

.ooa52 

.00032 

.00139 

.00087 

.01012 

.00873 

.02369 

.01357 

Qeneral  mxmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    64,850 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  incn  after  rupture inch..      .0630 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reductionin  area  after  rupture, per  cent  of  original  section 11.5 

Position  of  rupture 4".7  from  neck 

Character  of  broken  surface light  yellow,  with  patches  of  lemon-yellow  metal  interspersed 

Elongation  of  inch  secUons ".06,  ".06,  ".05,  ".05,  ".07,  ".09,  ".12*,  ".06,  ".04.  ".06 
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CAST  COPPER. 


METAL  SUBMIHED  BY  C.  L.  LEIBY,  KNOXVILLE,  TENN.,  TO  THE  BOARD 
OF  ORDNANCE  AND  FORTIFICATIONS. 


H.  Doc.  800 15  706 


OAST   OOPPKB. 

No.  5985. 
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"medium  hard  copper." 
Marked,  E. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  T. 


Applied  loads. 

Elongation 
per  inch. 

SuccesBiye 
elonntion 
per  Inch. 

Permanent 

set 

Snoceniye 

permanent 

set 

Remarka 

Total. 

Persqnare 
inch. 

PavennU. 
2S0 
600 

750 
1,000 
1,260 
1,600 
1,760 
2,000 
2,250 
i600 
2.750 
8,000 
8,260 
8,600 
8,750 
4,000 
4.280 
4,600 
4,620 

PwLfka*. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17»000 
18,000 
18,480 

Inch. 
0. 
•000000 
.000060 

.000060 
.000060 

.000160 
.000260 
.000460 
.000800 

.001500 
.002460 
.006960 
.009660 
.018250 
.023500 
.083250 
.088700 
.060000 

Inck, 

0. 

.000000 
.000060 
0. 
0. 
.000100 
.000100 
.000200 
.000850 
.000700 
.000960 
.003600 
.003600 
.006700 
.005260 
.009760 
.005450 
.011300 

0. 

Inch, 
0. 

Initial  load. 
ElasUcllmit 

Tensile  strength. 

.000900 

.000900 

Tensile  strength  per  square  inch  of  oriffinal  section poands..    18,480 

Elasticlimit  per  square  inch  of  original  section do...      7,000 

Elongation  per  inch  after  rupture inch..      .0650 

Elongation  per  inch  under  strain  at  elasticlimit do...  .000250 

Reduction  in  diameter  at  point  of  rupture do...       .034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.8 

Position  of  rupture ".60  from  neck 

Character  of  hroken  surface dull  brownish-yellow  90  per  cent,  spongy  10  per  cent.    Blow 

holes  were  found  along  the  length  of  the  specimen. 
Elongation  of  inch  sections ".04, 'M8* 

Hardness  determination:  Pressure  of  7,350  pounds  on  indenting 
tool  made  cut  in  copper  1  inch  long. 
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CAST   COPPBB. 

No.  6986. 


ed,  "hard  copper." 
Marked  F. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  2". 


Applied  loads. 

Elongation 
perinch. 

Buccenlye 
elongation 
perinch. 

Permanent 
set 

Snoceniye 

permanent 

set 

Bemarkfl. 

Total. 

Persqtiare 
inch. 

Pounds. 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8,000 
3,250 
8,500 
8,750 
4,000 
4,250 
4,500 
4,610 

Pwnda. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
18,440 

0. 
.000060 
.000060 

.000160 
000860 
.000600 
.000660 

.001000 
.001600 
.008750 
.007060 
.018000 
.019000 
.080000 
.035750 
.047750 
.066500 
.072250 

Inch, 
0. 
.000060 

0. 
.000100 
.000200 
.000150 
.000060 
.000450 
.000600 
.002160 
.008800 
.006980 
.006000 
.011000 
.005750 
.012000 
.008750 
.015760 

IndL 
0. 

0. 

Inltialload. 
Elastio  limit. 

Tensile  atzength. 

.008000 

.008000 





Oeneral  summary. 

Tensile  strength  per  square  inch  of  oriflfinal  section pounds..    18,440 

Elasticlimit  per  square  inch  of  original  section do...     4,000 

Elongation  per  inch  after  rupture inch..      .0960 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .000150 

Reduction  in  diameter  at  point  of  rupture do...       .034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.8 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface brownish-yellow  60  per  cent,  spongy  40per  cent 

Elongation  of  inch  sections ^18*,  ^.06 

Hardness  determination:  Pressure  of  7,540  pounds  on  indenting 
tool  made  cut  in  copper  1  inch  long. 

The  standard  pressure  on  indenting  tool  is  10,000;  these  specimens 
yielding  the  full  length  of  cut  of  the  tool  at  lower  pressures  are  there- 
fore softer  than  the  initial  point  in  the  scale  of  hardness  for  iron  and 
steel. 


COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 
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Mean  compression  of  10  copper  cylinders  from  lot  of  100  received 
from  Frankford  Arsenal  May  9, 1899.     Metal  of  September,  1896. 
Table  for  use  with  crusher  gauge  one-thirtieth  square  inch  area. 
Mean  dimensions  of  cylinders:  Licngth,  ".4990;  diameter,  ".2050. 


lioadper 

Total  comprenlonfl. 

square 
inch  on 

Mean 

cruaber 

cor- 

gauge 

rected 

^square 
inch 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

teU. 

area. 

PimruU. 

Inch. 

Inch, 

Inch. 

Inch, 

Inch, 

Inch. 

Inch. 

Inch, 

Inch, 

Inch, 

Inch, 

Inch. 

3.000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,000 

.0003 

.0005 

.0006 

.0005 

.0006 

.0006 

.0008 

.0005 

.0002 

.0006 

.0006 

.0006 

9,000 

.0012 

.0012 

.0016 

.0012 

.0014 

.0005 

.0018 

.0012 

.0007 

.0016 

.0012 

.0011 

10,000 

.0016 

.0018 

.0022 

.0015 

.0017 

.tXXM 

.0028 

.0016 

.0015 

.0024 

.0018 

.0017 

11,000 

.0031 

.0030 

.0033 

.0020 

.0025 

.0009 

.0037 

.0028 

.0028 

.0037 

.0027 

.0026 

12,000 

.0046 

.0042 

.0043 

.0033 

.0036 

.0025 

.0058 

.0035 

.0042 

.0060 

.0041 

.0040 

13,000 

.0066 

.0057 

.0067 

.0049 

.0042 

.0013 

.0070 

.0053 

.0059 

.0069 

.0067 

.0056 

14,000 

.0079 

.0075 

.0075 

.0063 

.0059 

.0060 

.0095 

.0072 

.0074 

.0086 

.0074 

.0072 

15,000 

.0097 

.0093 

.0098 

.0085 

.0075 

.0080 

.0106 

.0085 

.0095 

.0105 

.0091 

.0069 

16,000 

.0115 

.0110 

.0110 

.0100 

.0091 

.0092 

.0126 

.0105 

.0110 

.0115 

.0107 

.0104 

17,000 

.0134 

.0127 

.0125 

.0117 

.0110 

.0115 

.0142 

.0120 

.0130 

.0138 

.0126 

.0122 

18,000 

.0155 

.0145 

.0142 

.0134 

.0130 

.0131 

.0164 

.0140 

.0145 

.0154 

.0144 

.0140 

19.000 

.0168 

.0165 

.0163 

.0150 

.0144 

.0152 

.0177 

.0156 

.0165 

.0171 

.0161 

.0157 

20.000 

.0191 

.0185 

.0189 

.0165 

.0172 

.0170 

.0205 

.0179 

.0187 

.0196 

.0184 

.0179 

21,000 

.0209 

.0200 

.0204 

.0197 

.0183 

.0191 

.0217 

.0197 

.0207 

.0207 

.0201 

.0196 

22,000 

.0225 

.0223 

.0225 

.0210 

.0205 

.0207 

.0245 

.0220 

.0223 

.0232 

.0222 

.0217 

23.0QO 

.0252 

.0241 

.0241 

.0225 

.0225 

.0231 

.0257 

.0255 

.0263 

.0263 

.0244 

.0238 

24.000 

.0268 

.0260 

.0265 

.0252 

.0244 

.0248 

.0280 

.0261 

.0267 

.0270 

.0262 

.0256 

25.000 

.0289 

.0278 

.0275 

.0265 

.0263 

.0270 

.0304 

.0276 

.0282 

.0296 

.0280 

.0273 

26,000 

.0315 

.0300 

.0296 

.0289 

.0281 

.0294 

.0329 

.0301 

.0310 

.0380 

.0604 

.0297 

27.000 

.03a5 

.0324 

.0824 

.0315 

.0307 

.0811 

.0344 

.0318 

.0328 

.0335 

.0824 

.0316 

28,000 

.0348 

.0840 

.0344 

.0335 

.0326 

.0335 

.0367 

.0845 

.0354 

.0354 

.0846 

.0887 

29,000 

.0870 

.0359 

.0366 

.0851 

.0348 

.0363 

.0391 

.0370 

.0369 

.0875 

.0365 

.0856 

30,000 

.0393 

.0386 

.0386 

.0871 

.0879 

.0375 

.(M24 

.0880 

.0392 

.0403 

.0389 

.0879 

31.000 

.0417 

.0414 

.0409 

.0400 

.0395 

.0400 

.0432 

.0406 

.0415 

.0424 

.0411 

.0401 

32,000 

.0440 

.0430 

.0428 

.0424 

.0420 

.0430 

.M62 

.0430 

.0440 

.0442 

.0485 

.0425 

33,000 

.0465 

.0443 

.0459 

.0455 

.0442 

.0446 

.0483 

.0164 

.0460 

.0475 

.0469 

.0449 

34,000 

.0479 

.0468 

.0474 

.0471 

.0458 

.0466 

.0500 

.0479 

.0480 

.0489 

.0476 

.0465 

«>,000 

.0505 

.0496 

.0511 

.0487 

.0480 

.0492 

.0527 

.0492 

.0507 

.0517 

.0501 

.0490 

36,000 

.0530 

.0619 

.0518 

.0510 

.0511 

.0509 

.0542 

.0520 

.0535 

.0537 

.0528 

.0612 

37,000 

.0547 

.0535 

.0540 

.0540 

.0530 

.0631 

.0572 

.0540 

.0650 

.0563 

.0645 

.0534 

38,000 

.0570 

.0560 

.0565 

.0555 

.0650 

.0569 

.0695 

.0570 

.0676 

.0581 

.0569 

.0658 

89,000 

.0596 

.0587 

.0588 

.0570 

.0575 

.0686 

.0622 

.0694 

.0597 

.0609 

.0692 

.0681 

40,000 

.0611 

.0614 

.0613 

.0605 

.0590 

.0608 

.0636 

.0610 

.0621 

.0632 

.0614 

.0608 

41,000 

.0645 

.0685 

.0639 

.0037 

.0620 

.0630 

.0670 

.0640 

.0658 

.0653 

.0643 

.0682 

42,000 

.0661 

.0657 

.0662 

.0660 

.0640 

.0650 

.0694 

.0665 

.0675 

.0680 

.0668 

.0652 

43,000 

.0684 

.0682 

.0690 

.0675 

.0675 

.0670 

.0712 

.0681 

.0691 

.0694 

.0685 

.0674 

44,000 

.0722 

.0704 

.0714 

.0695 

.0693 

.0698 

.0740 

.0711 

.0726 

.0732 

.0713 

.0702 

45,000 

.0744 

.0721 

.0731 

.0731 

.0721 

.0733 

.0769 

.0745 

.7755 

.0749 

.0740 

.0729 

46,000 

.0762 

.0755 

.0771 

.0755 

.0748 

.0745 

.0785 

.0764 

.0765 

.0768 

.0762 

.0751 

47,000 

.0788 

.0780 

.0793 

.0769 

.0772 

.0773 

.0807 

.0800 

.0784 

.0790 

.0786 

.on4 

48,000 

.0634 

.0805 

.0820 

.0795 

.0797 

.0806 

.0845 

.0825 

.0828 

.0828 

.0618 

.0606 

49,000 

.0840 

.0828 

.0841 

.0830 

.0629 

.0626 

.0870 

.0840 

0852 

.0845 

.0840 

.0828 

80,000 

.0870 

.0860 

.0875 

.0853 

.0852 

.0858 

.0696 

.0666 

.0875 

.0880 

.0668 

.0656 

51.000 

.0914 

.0892 

.0900 

.0882 

.0880 

•0873 

.0917 

.0896 

.0905 

.0904 

.0696 

.0884 

52,000 

.0925 

.0910 

.0920 

.0905 

.0906 

.0906 

.0940 

.0917 

.0924 

.0929 

.0918 

.0906 

53,000 

.0948 

.0935 

.0960 

.0932 

.0940 

.0984 

.0975 

.0940 

.0952 

.0962 

.0947 

.0985 

54.000 

.0962 

.0962 

.0979 

.0968 

.0960 

.0966 

.1006 

.0966 

.0960 

.0961 

.0977 

.0966 

55,000 

.1014 

.0986 

.1002 

.0985 

.0988 

.0966 

.1020 

.0997 

.1006 

.1006 

0999 

.0987 

56,000 

.1029 

1010 

.1038 

.1011 

.1022 

.1012 

.1068 

.1080 

.1041 

.1032 

.1028 

.1016 

57,000 

.1064 

.1048 

.1066 

.1086 

.1050 

.1049 

.1082 

.1060 

.1060 

.1067 

.1067 

.1046 

58,000 

.1096 

.1074 

.1063 

.1072 

.1072 

.1074 

.1110 

.1081 

.1090 

.1088 

.1064 

.1072 

59,000 

.1109 

.1090 

.1119 

1112 

1100 

.1100 

.1180 

.1114 

.1109 

.1120 

.1110 

.1097 

60,000 

.1137 

.1128 

.;i40 

1124 

1129 

.1129 

.1176 

.1140 

1140 

.1144 

.1189 

.1126 

61,000 

.1172 

.1180 

.1178 

.1145 

.1150 

.1149 

.1200 

.1160 

.1166 

.1170 

.1167 

.1164 

62.000 

.1199 

.1190 

.1204 

.1187 

.1184 

1178 

.1210 

.1194 

.1196 

.1190 

.1193 

.1180 

63,000 

.1223 

.1209 

.1225 

.1209 

1206 

.1213 

.1242 

.1223 

.1226 

.1216 

.1219 

.1206 

64,000 

.1252 

.1235 

.1249 

.1244 

1228 

.1287 

.1271 

.1238 

.1250 

.1243 

.1245 

.1282 

65,000 

.1279 

.1264 

.1270 

.1257 

.1269 

1264 

.1806 

.1274 

.1274 

.1266 

.1271 

.1258 

66,000 

.1306 

.1295 

.1295 

.1290 

.1296 

.1298 

.1380 

.1804 

.1310 

.1806 

.1803 

.1290 

67,000 

.1329 

.1820 

.1828 

.1812 

.1820 

.1314 

.1852 

.1823 

.1326 

.1332 

.1326 

.1818 

68,000 

.1355 

.1846 

.1358 

.1345 

.1359 

.1846 

.1884 

.1856 

.1856 

.1360 

.1366 

.1842 

69,000 

.1397 

.1380 

.1387 

.1376 

.1376 

.1875 

.1417 

.1381 

.1387 

.1380 

.1386 

.1872 

7o.ooe 

.1432 

.1394 

.1409 

.1393 

.1406 

.1401 

.1481 

.1400 

.1406 

.1407 

.1408 

.1394 

71.000 

.1449 

.1433 

.1448 

.1433 

.1436 

.1424 

.1460 

.1435 

.1484 

.1446 

.1440 

.1426 

72,000 

.1480 

.1463 

.1470 

.1456 

.1458 

.1457 

.1494 

.1469 

.1464 

.1468 

.1467 

.1458 

73.000 

.1500 

.1480 

.1495 

.1476 

.1488 

.1486 

.1514 

.1481 

.1480 

.1488 

.1489 

.1476 
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Load  per 

Total  compreflsions. 

square 
inch  on 

lCe«ii 

crusher 

cor- 

gauge 

Tected 

^square 
inch 
area. 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

»• 

10. 

Mean. 

Bete. 

Pounds. 

Inch. 

Inch. 

Inch. 



Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

74,000 

.1626 

.1610 

.1620 

.1505 

.1516 

.1611 

.1689 

.1626 

.1626 

.1623 

.1620 

.1506 

76,000 

.1649 

.1584 

.1660 

.1639 

.1584 

.1637 

.1584 

.1646 

.1662 

.1649 

.1649 

.1686 

76,000 

.1688 

.1666 

.1680 

.1652 

.1669 

.1660 

.1606 

.1661 

.1575 

.1670 

.1673 

.1569 

77,000 

.1616 

.1687 

.1606 

.1586 

.1591 

.1596 

.1631 

.1596 

.1697 

.1696 

.1600 

.1586 

78.000 

.1636 

.1630 

.1684 

.1616 

.1618 

.1613 

.1652 

.1626 

.1620 

.1626 

.1627 

.1618 

79,000 

.1673 

.1646 

.1660 

.1687 

.1647 

.1644 

.1676 

.1657 

.1663 

.1650 

.1664 

.1640 

80,000 

.1698 

.1670 

.1689 

.1664 

.1670 

.1672 

.1708 

.1677 

.1686 

.1672 

.1680 

.1666 

81,000 

.1713 

.1696 

.1710 

.1696 

.mo 

.1694 

.1728 

.1700 

.1706 

.1700 

.1706 

.1691 

82,000 

.1748 

.1719 

.1724 

.1713 

.1721 

.1721 

.1751 

.1732 

.1730 

.1735 

.1729 

.1716 

83,000 

.1779 

.1747 

.1750 

.1749 

.1766 

.1748 

.17M 

.1749 

.1766 

.1768 

.1759 

.1745 

84,000 

.1806 

.1775 

.1778 

.1776 

.1784 

.1769 

.1810 

.1775 

.1780 

.1786 

.1784 

.1770 

86.000 

.1821 

.1800 

.1806 

.1790 

.1800 

.1800 

.1832 

.1800 

.1795 

.1808 

.1805 

.1791 

86,000 

.1846 

.1823 

.1825 

.1826 

.1828 

.1831 

.1864 

.1828 

.1820 

.1885 

.1831 

.1817 

87,000 

.1877 

.1859 

.1860 

.1850 

.1856 

.1863 

.1876 

.1868 

.1860 

.1864 

.1861 

.1847 

88,000 

.1898 

.1876 

.1880 

.1873 

.1874 

.1877 

.1898 

.1880 

.1870 

.1880 

.1881 

.1867 

89.000 

.1924 

.1900 

.1916 

.1896 

.1903 

.1902 

.1926 

.1902 

.1896 

.1900 

.1906 

.1892 

90,000 

.1962 

.1937 

.1936 

.1928 

.1926 

.1920 

.1949 

.1925 

.1921 

.1930 

.1933 

.1919 

91.000 

.1978 

.1958 

.1950 

.1947 

.1956 

.1942 

.1974 

.1945 

.1946 

.1960 

.1956 

.1942 

92,000 

.1996 

.1977 

.1990 

.1975 

.1981 

.1966 

.1993 

.1969 

.1963 

.1976 

.1982 

.1968 

93,000 

.2018 

.2001 

.2010 

.1995 

.2005 

.2007 

.2024 

.1991 

.2000 

.2012 

.2006 

.1W2 

94,000 

.2061 

.2024 

.2026 

.2030 

.2043 

.2026 

.2044 

.2021 

.2026 

.2027 

.2032 

.2018 

96,000 

.2070 

.2053 

.2057 

.2050 

.2060 

.2049 

.2060 

.2044 

.2044 

.2060 

.2064 

.2040 

.  96,000 

.2088 

.2069 

.2077 

.2064 

.2077 

.2070 

.2086 

.2065 

.2066 

.2071 

.2073 

.2069 

97,000 

.2126 

.2096 

.2096 

.2081 

.2100 

.2098 

.2112 

.2068 

.2089 

.2098 

.2098 

.2084 

98,000 

.2149 

.2119 

.2120 

.2105 

.2125 

.2115 

.2128 

.2117 

.2110 

.2126 

.2121 

.2107 

99,000 

.2170 

.2142 

.2143 

.2130 

.2150 

.2138 

.2160 

.2140 

.2143 

.2150 

.2147 

.21SS 

100.000 

.2192 

.2165 

.2169 

.2166 

.2165 

.2164 

.2184 

.2166 

.2169 

.2164 

.2168 

.2164 

LUMEN   METAL. 

"Lumen"  Metal. 
Metal  submitted  by  Bierbaum  &  Merrick,  Cincinnati,  Ohio. 

TENSION  TEST. 

No.  6868. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Grauged  length,  A!'. 


713 


Applied  loads. 

KlODAtiOIl 

per  inch. 

SnoceBBive 
elongation 
perinoh. 

Pennanent 
set 

BucceniTe 

pennanent 

set. 

Bemarkt. 

Total. 

%x~ 

Powadt. 
1,000 
2,000 
8,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
20,300 

Povmdt. 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
20,800 

0. 

.000076 
.000160 
.000226 
.000825 
.000400 
.000600 
.000575 
.000660 
.000760 
.000860 
.000975 
.001075 
.001175 
.001800 
.001425 
.001575 
.001750 
.001900 
.002075 

0. 

.000075 
.000075 
.000075 
.000100 
.000075 
.000100 
.000075 
.000075 
.000100 
.000100 
.000125 
.000100 
.000100 
.000125 
.000125 
.000150 
.000175 
.000150 
.000175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  Btiength. 

.000060 

.000060 

.000200 

.000160 

.000626 

.000825 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    20,800 

Elongation  per  inch  after  mptore inch..      .0060 

Reduction  in  area  after  mptore,  per  cent  of  original  section not  appreciable 

Position  of  rupture ''.SS  from  neck 

Character  of  broken  surface. . . .  dull  amorphous,  silvery  luster,  interspersed  ^th  bright  granulation 
Elongation  of  inch  secttoDs «'.0^,«'.00,^00, ''.00 


714  LUMEN   METAL. 

Lumen  Metal. 

0ompbes8iox  test. 

Specimen  taken  from  stem  of  tensile  specimen. 

No.  1167. 
Length,  4". 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Compree- 

Bionper 

incn. 

SnccessiTe 
compres- 
sion per 
incb. 

Permanent 
set. 

Successlye 

permanent 

set 

Remarks. 

ToUl. 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
82,000 
84,000 
86,000 
88,000 
40,000 
77,600 

PoundB. 
1,000 
5,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26.000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
84,000 
86,000 
88,000 
40,000 
77.600 

Inch. 
0. 

.000838 
.000838 
.000988 
.001088 
.001200 
.001333 
.001467 
.001600 
.001700 
.001900 
.002100 
.002388 
.002500 
.002667 
.002967 
.008200 
.003500 
.008767 
.004200 
.004588 
.004867 
.005867 
.006467 
.007967 
.009600 
.011833 
.014938 

Inch. 
0. 
.000888 
.000500 

.000100 
.000100 
.000167 
.000138 
.000184 
.000188 
.000100 
.000200 
.000200 
.000288 
.000167 
.000167 
.000300 
.000238 
.000800 
.000267 
.000433 
.000333 
.000384 
.000600 
.001100 
.001500 
.001633 
.002233 
.008100 

Inch. 
0. 
0. 

.000100 

Inch. 
0. 

"".oooioo" 

Initial  load. 
TensUe  Btrencth. 

.000400 

.000800 

.000867 

.000467 

.001600 

.000788 

.008088 

.001488 

.011867 

.008834 

Deflected  laterally,  and  sheared  at  one  end. 
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STATEMENT  BY  GEORGE  A.  KIMBALL,  CHIEF  ENGINEER  BOSTON 
ELEVATED  RAILWAY  COMPANY,  OF  THE  CONDITIONS  OF  MAKING 
AND  STORING  THE  CONCRETE  CUBES  SENT  TO  THE  ARSENAL,  AND 
WHICH  WERE  TESTED  FROM  DECEMBER,  1898,  TO  JULY,  1899. 

MATEBIAI^  USED. 

Sand, — Coarse,  clean,  and  sharp. 
Voids  measured  loose  and  moist  =  33  per  cent. 
Voids  measured  after  settling  Inr  saturation  with  water : 
Broken  stone. — Conglomerate  n-om  Roxbury,  Mass. 
Voids  measured  loose =49. 5  per  cent. 

Size  of  stone. 


=  25  per  cent. 


Passed. 

Betained 
by- 

Per  cent 
by  weight. 

l"ring 

i"ring 

airing.... 
rring.... 
4"  ring.... 

4.8 
76.7 
18.0 

0.6 

Total.... 

100.0 

METHOD  OP  MIXING. 

Sand  and  cement  turned  twice  dry  in  a  mortar  box,  then  enough 
water  mixed  -in  to  rive  the  mortar  about  the  consistency  of  damp  sand. 
Mortar  then  spreaa  evenly  over  the  stone,  which  has  previously  been 
spread  on  a  mortar  platform  and  drenched  with  water.  Mortar  and 
stone  then  turned  twice,  and  concrete  rammed  into  the  molds  with  iron 
rammers  and  tamping  bars.  On  completing  ramming,  water  barely 
flushed  to  the  surface  of  the  1:0:2  and  1:2:4  mixtures,  while  the  sur- 
face of  the  1:3:6  and  1:6  :  12  mixtures  merely  appeared  moist.  The 
concrete  was  what  would  ordinarily  be  termed  dry. 

As  most  of  the  mixing  was  done  in  weather  a  little  above  or  below 
the  freezing  point  there  were  frequently  frozen  lumps  in  the  sand. 
When  such  was  the  case,  or  when  the  temperature  required  it,  the  sand 
was  heated.  On  this  account  the  percentage  of  water  used  for  the  same 
mixture  with  different  brands  of  cement  varied  considerably. 

Owing  to  the  cold  weather  the  set  of  the  concrete  was  slow,  and  the 
cubes  were  left  in  the  molds  from  two  to  seven  days  in  a  room  the 
temperature  of  which  was  usually  about  40°,  but  which  varied  from  28° 
to  60°,  and  twice  fell  as  low  as  20°.  When  the  temperature  dropped 
below  32°,  the  concrete  was  protected  from  freezing  by  a  covering  of 
damp  burlap. 

After  removal  from  the  molds  the  blocks,  except  those  tested  at  seven 
days,  were  buried  in  wet  ground  and  left  there  till  about  a  week  before 
crushing.  Some  of  the  six  months'  cubes  were,  however,  duff  up  about 
a  month  or  six  weeks  before  testing,  when  they  were  sent  to  the  arsenal. 
The  blocks  were  sent  to  the  arsenal  just  as  they  were  taken  out  of  the 
molds  or  the  ground,  no  patehing  or  plastering  of  voids  or  broken  cor- 
ners being  allowed.  The  mixing  gang  was  one  which  had  been  at  work 
making  concrete  for  the  foundations  for  the  elevated  structure,  and  the 
endeavor  was  to  make  concrete  as  nearly  as  possible  like  that  which 
goes  into  actual  constiniction  work. 
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Detailed  information  as  to  the  makine^  and  storing  of  each  mixture 
of  each  brand  of  cement  is  given  in  tabiuar  form  below.  The  propor- 
tions of  concrete  given,  1:2:4,  e.  g.,  represent,  respectively,  parts  by 
volume  of  cement,  sand,  and  broken  stone: 


Water 
oaed- 

Days  in  wet  ground. 

Temperatore 
when  made. 

per 
cent  by 
weight 

of  ce- 
ment. 

Days 

In 
molds. 

Bemarka. 

Seyen- 
cubes. 

Tbirty- 
cubee. 

Three- 
month 
cubes. 

Six- 
month 
cubes. 

Mixing 
room. 

Stor- 
Ing 
room. 

Saylor'g,  made 
Dec.7,1898. 

1:2:  4 
1:8:  6 
1:6:12 

26.6 

82.6 

'    S2.0 

•       2 

8 

25 

84 

180 

87 

°F. 

/Sand  not  heated; 
\   moist 

Atlas,   made 
Dec.  if,  1898. 

1:2:  4 
1:3:  6 
1 : 6  :  12 

31.2 
39.1 
66.6 

3 

2 

28 

84 

174 

26-81 

86 

Sand  heated;  dry. 

Alpha,      made 
Dee.  16, 1898. 

1:0:  2 
1:2:  4 
1:3:   6 
1 : 6  :  12 

21.8 
89.8 
46.8 
77.7 

0 

20 

79 

170 

80-35 

40 

Band  heated;  dry. 
Stone  heated  for 
1:0:2  mixture. 

Alpha,    made 
Jan.  f6, 1899. 

1:0:  2 
1:2:  4 

Oermania,made 
Dec.  SS,  1898. 

16.6 
23.8 

}    ^ 

82 

128 

22-27 

32 

fSand  heated;  stone 
\    heatedforl:0:2 
I    mixture. 

1:0:   2 
1:2:  4 
1:3:  6 
1:6:12 

21.6 
36.0 
37.7 
66.6 

0 

28 

88 

165 

84-89 

44 

/Sand  heated;  dry. 
\  Stone  not  heated. 

Oermania,made 
Dec.  27,  1898. 

1:0:  2 

23.5 

22 

82 

80-85 

40 

Germania,mad€ 
Jan.  te,  1899. 

1:0:  2 
1:2:  4 

Alsen,  made 
Dec.  SO,  1898. 

16.8 
22.1 

}    ^ 

128 

22-27 

82 

Sandheated:  stone 
heatedforl:0:2 
mixture. 

1:0:  2 
1:2:  4 
1:8:  6 
1 : 6 :  12 

26.8 
39.7 
40.2 
93.7 

4 

0 

22 

88 

168 

40 

50 

/Sand  heated;  dry. 
\  Stone notheated. 

Alsen,  made 
Jan.  t6, 1899. 

1:2:  4 

24.1 

82 

128 

2^27 

82 

Sandheated. 

Alsen,  made 
JF^.  U,  1899. 

1:0:  2 

1 

22.0 

117 

29-82 

It  will  be  seen  from  the  above  table  that  the  average  amount  of 
water  used  with  the  different  mixtures  was  in  per  cent  by  weight  of 
cement  as  follows: 

Mixture  1:0:  2 20.9 

Mixture  1:2:  4 30.3 

Mixture  1:3:  6 39.3 

Mixture  1:6:12 71.1 
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This  amount  of  water  given  inclades  only  that  mixed  with  the  mortar; 
it  does  not  include  that  used  in  wetting  tne  stone. 

The  1:6:12  blocks  were  in  poor  condition.  This  was  due  to  the  diffi- 
culty of  getting  so  lean  a  mixture  well  rammed  into  the  corners  of 
molds  so  small  as  12",  and  to  the  fact  that  the  concrete  had  not  attained 
sufficient  strength,  even  though  handled  with  care,  to  hold  together 
well  in  the  process  of  removal  from  the  molds.  The  cubes  of  this 
mixture  should  have  had  a  longer  time  to  set  before  taking  them  out 
of  the  forms.  In  our  foundation  work  we  have  used  this  mixture 
only  as  a  filling  with  which  to  replace  soft  ground  and  on  which  to 
build  the  foundations  proper. 
RDoc.  300 46 
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GONOBETE    AND  HOBTAB   TESTS. 

CoNCBETE  Tests. 

MEAN   OOMPBESSIVE   STBENOTH. 

12-INCH  CUBES. 


Brand  of  cement. 

Composition. 

Mean  comprealTe  strength  per  aqnare 
inch  at  age  of— 

Cement. 

Sand. 

Broken 
stone. 

7  days. 

1  month. 

3  months.  6  months. 

Baylor's  Portland 

1 

2 
8 
6 
2 
8 
6 
0 
2 
3 
6 
0 
2 

? 

0 
2 
3 
6 

4 
6 

12 
4 
6 

12 
2 
4 
6 

12 
2 
4 
6 

12 
2 
4 
6 

12 

Pounds, 
1,724 
1,626 

676 
1,887 
1,060 

694 
8,294 

904 

892 

664 
2,784 
2,219 
1,650 

789 
8,118 
1,602 
1,488 

417 

PoundM. 
2,288 

^SS 
800 

2,428 

1,816 

1.090 

6,068 

2,420 

2,160 

1,218 

8,246 

2,642 

2,174 

987 

2,269 

2.114 

878 

PoundM. 

2,882 
1.128 
2,966 
2^688 
1,201 
6,047 
8  128 
2^866 
1,267 

8,710 

2,606 

?849 

844 

Pounds. 
8,610 
8.567 
1.642 
8.966 
8^170 
1,668 

'"4,'4ii" 
2,750 

».^ 

8.612 
8,026 
1.328 

Atlas  Portland 

Alpha  Portland 

Germania  Portland 

Alien's  Portland 

10-INCH  CUBES. 


Alpha  Portland . 


5,463    ,      6,666 


"1 


CoNCBETE  Tests. 


MEAN   GOMPBE8SIVE   STBENOTH. 

12-INCH  CUBES  WITH  CONCENTRATED  STRESS  ON  A  10*  x  10«'  PLATE  ON  ONE  SURFACE. 


Brand  of  cement. 


Composition. 


Cement 


Sand. 


Alpha  Portland 

Oermanfa  Portland 
Alsen's  Portland  . . . 


Broken 
stone. 


Load  per  square  Inch  on  con- 
centrated surface. 


I 


Age.1 
month. 


Pounds, 
4,967 
2,860 
4,282 
8,249 
8,888 
2,889 


Age.  8   ! 
months. 


Age.6 
months. 


Pounds, 


8,968 


2,973 


2.804 


Pounds, 


6,101 


8,764 


4,186  ; 


12-INCH  CUBES  WITH  CONCENTRATED  STRESS  ON  A  PLATE  8*  x  8^.25  ON  ONE  SURFACE. 


Alphn  Portland  ... 
Germania  Portland 
Alsen's  Portland... 


6,089 
8,287 
4.827 
8.667 
4.067 
8.288 


4,681 


8.622 
'8,'426' 


6,669 
6,671 
4,662 
6,882 
4,968 
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CONCRETE   AND   MOBTAR   TESTS. 


Marks,  A-58. 

Composition:  Saylor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  9  days. 

Weight  per  cubic  foot,  148.89  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Ineh. 

Compres- 
sion. 

Inch. 

Set. 

Pounds. 

Pounds. 

Inch. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0005 

.0002 

43,200 

300 

.0012 

,0007 

67,600 

400 

.0021 

.0013 

72,000 

500 

.0030 

.0019 

1 

86.400 

600 

.0040 

.0025 

E= 1,667,000  poands  per  square  Inch. 

100,800 

700 

.0050 

.0084 

• 

115,200 

800 

.0062 

.0042 

129,600 

900 

.0077 

.0053 

144,000 

1,000 

.0090 

.0063 

E=l,667.000  pounds  per  square  inch. 

172.800 

1,200 

.0122 

.0087 

First  crack. 

201,600 

1.400 

.0154 

.0112 

230.400 

1.600 

.0204 

.0151 

259,200 

1.800 

.0265 

.0196 

279,900 

1,944 

Ultimate  strength. 

Marks,  A-61. 

Composition:  Saylor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 


Weight  per  cubic  foot,  150.82  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,448 

28,896 

43,344 

57.792 

72,240 

86,688 

101,136 

115,584 

130,082 

144.480 

173.376 

202. 2T2 

231,168 

260,064 

288,960 

306,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,119 

Inch. 

0. 

.0001 
.0002 
.0004 
.0007 
.0011 
.0013 
.0018 
.0023 
.0080 
.0050 
.0075 
.0109 
.0172 
.0272 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0005 
.0008 
.0012 
.0025 
.0042 
.0066 
.0115 
.0197 

Initial  load. 

E-2,500,000  pounds  per  square  inch. 

E=2,500,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  A-65. 

Composition:  Saylor's  Poi'tland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  8  months. 

W  ei^ht  per  cubic  foot,  152.40  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

f 
In  gauged  length.      J 

1 

1 

Remarks. 

Total. 

'  Per  square 
inch. 

i 

Compres- 
sion. 

Set. 

Pwinds. 

1    Pounds. 

Inch. 

Inch. 

14,472 

I             100 

0. 

0. 

Initial  load. 

28,944 

1             200 

.0001 

0. 

43,416 

300 

.0004 

.0001 

67,888 

400 

.0006 

.0001 

72,360 

500 

.0007 

.0001 

86.832 

600 

.0009 

.0002 

E»3.571,000  pounds  per  square  inch. 

101, 3(M 

700 

.0011 

.0002 

115,776 

800 

.0013 

.0008 

130,218 

1             900 

.0015 

.0004 

144.720 

'          1,000 

.0018 

.0005 

£^3,461.000  pounds  per  square  inch. 

173,664 

1,200 

.0024 

.0007 

202.606 

1,400 

.0034 

.0011 

281.552 

1.600 

.0046 

.0018 

E= 1,667,000  pounds  per  square  inch. 

260.496 

1.800 

.0060 

.0025 

289,440 

i         2,000 

.0083 

.0010 

308,000 
318,884 

First  crack. 

!       2,266 

.0110 

.0067 

347,328 

2,400 

.0142 

.0082 

376.272 

2,600 

.0183 

.0114 

402,000 

2,778 

Ultimate  strength. 

Marks,  A-60. 

Composition:  Saylor's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Affe,  6  months. 

Weight  per  cubic  foot,  150.72  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 
Inch. 

POUTldt. 

Pounds. 

Inch. 

14.448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

43.344 

300 

0. 

67,792 

400 

.0004 

.0001 

72.240 

500 

.0006 

.0001 

86,688 

600 

.0007 

.0002 

E=5,000.000  pounds  per  square  inch. 

101, 136 

700 

.0009 

.0002 

115.584 

800 

.0011 

.0008 

180,032 

900 

.0012 

.0008 

144,480 

1,000 

.0014 

.0004 

E=4,500.000  pounds  per  square  inch. 

178,376 

1,200 

.0019 

.0005 

202,272 

1.400 

.0022 

.0006 

231,168 

1,600 

.0029 

.0008 

E=r 2,631,000  pounds  per  square  inch. 

200.064 

1.800 

.0034 

.0010 

288,960 

2,000 

.0040 

.0011 

817.866 

2,200 

.0047 

.0014 

346.752 

2.400 

.0056 

.0019 

375,648 

2,600 

.0066 

.0022 

404,544 

2,800 

.0079 

.0029 

488,440 

8,000 

.0092 

.0035 

402,886 

8,200 

,0108 

.0044 

491,232 

8,400 

.0125 

.0a'V2 

520.128 

8,600 

.0158 

.0076 

First  crack. 

549,024 

3.800 

.0192 

.0096 

572,000 

8,969 

Ultimate  strength. 
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Marks,  A-22. 

Composition:  Say lor's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  9  days. 

Sectional  area,  145.32  square  inches. 

Grauged  length,  5". 


Applie 

d  loads. 

Remarks. 

; 

Total. 
Pounds. 

Per  muare 
Inon. 

CompreK- 

Set. 
Inch. 

PouTuis. 

Inch. 

14.5S2 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0002 

0. 

48,596 

300 

.0001 

.0001 

58.128 

400 

.0008 

.0002 

72,660 

500 

.0012 

.0003 

87,192 

600 

.0017 

.0006 

E=2,273,000  pounds  per  square  inch. 

101,724 

700 

.0022 

.0008 

116,256 

800 

.0027 

.0012 

190,788 

900 

.0U85 

.0016 

145,320 

1,000 

.0044 

.0021 

E«  1,956,000  pounds  per  square  inch. 

174,384 

1.200 

.0060 

.0032 

203.448 

1.400 

.0077 

.0042 

282.512 

1,600 

.0096 

.0054 

First  crack. 

261.576 

1,800 

.0121 

.0068 

290,640 

2,000 

.0150 

.0089 

319.704 

2,200 

.0187 

.0114 

885,400 

2,308 

intimate  strength. 

Marks,  A-16. 

Composition:  Savior's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  149.26  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compre.         ,,, 

Pounds. 

Pounds. 

Inch.             Inch. 

14,412 

100 

0.            1       0. 

InitUl  load. 

28.824 

200 

.0002    ,        0. 

48,236 

300 

.0004             .0001 

67,648 

400 

.0007    1         .0002 

72,060 

500 

.0009    1         .0008 

86,472 

600 

.0012    1          .0003 

E»2, 778,000  pounds  per  square  inch. 

100,884 

700 

.0014    ;          .0005 

115,296 

800 

.0016    1          .0006 

129,708 

900 

.0018    1          .0007 

144.120 

1,000 

.0021     ;          .0007 

£=3,214,000  pounds  per  square  Inch. 

172.944 

1.200 

.0027              .0009 

201,768 

1.400 

.0032    !          .0011 

280,592 

1,600 

.0040              .0014 

£=2,088,000  pounds  per  square  Inch. 

259,416 

1,800 

.0060              .0019 

288,240 

2,000 

.0062              .0024 

317,064 

2,200 

.0077    ,          .0084 

First  crack. 

345,888 

2,400 

.0097    1          .0044 

374,712 

2,600 

.0118    I          .0066 

XTltimatc  strength. 
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Marks,  A-17. 

Composition:    Saylor's  Portland  cement,  1;  sand,  3;  broken  stone,  6» 

Age,  3  months. 

Weight  per  cubic  foot,  151.84  pounds. 

Sectional  area,  146.89  square  inches. 

Grauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks.          ^ 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Bet. 

Pounda. 

Pounds. 

Inch. 

Inch. 

14,689 

100 

0. 

0. 

Initial  load. 

29,878 

200 

.0001 

0. 

44.067 

300 

.0002 

0. 

68,756 

400 

.0003 

0. 

73,445 

500 

.0004 

0. 

88,184 

600 

.0006 

0. 

E  —  4,167,000  pounds  per  square  inch. 

102,823 

700 

.0006 

0. 

117,512 

800 

.0009 

0. 

182,201 

900 

.0010 

0. 

146,890 

1,000 

.0012 

0. 

B  »  8,760,000  pounds  per  square  Inch. 

176,268 

1,200 

.0015 

.0001 

205,646 

1,400 

.0002 

235,024 

1,600 

.0027 

.0005 

£  —  2,778,000  pounds  per  square  inch. 

264.402 

•       1,800 

.0082 

.0007 

298,780 

2,000 

.0080 

.0009 

323,158 

2,200 

.0046 

.0018 

nrst  crack. 

352.536 

2)400 

.0055 

.0017 

381,914 

2,600 

.0067 

.0028 

411,292 

2,800 

.0087 

.0084 

412.000 

2,805 

Ultimate  strength. 

Marks,  A-14. 

Composition:  Saylor's  Portland  cement,  1;  sand,  3;  broken  stone, 

Asfe,  6  months. 

Weight  per  cubic  foot,  150.24  pounds. 

Sectional  area,  145.19  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pound$. 

Pnyunds. 

Ifich. 

Inch. 

14,519 

100 

0. 

0. 

Initial  load. 

29.038 

200 

.0001 

0. 

43,557 

800 

.0003 

0. 

68.076 

400 

.0005 

0. 

72,596 

500 

.0008 

0. 

87.114 

600 

.0011 

.0001 

E=>2,500,000  pounds  per  square  inch. 

101,633 

700 

.0013 

.0002 

116,162 

800 

.0015 

.0002 

130,671 

900 

.0018 

.0008 

145,190 

1,000 

.0021 

.0005 

E=2,812,000  pounds  per  square  inch. 

174,228 

1,200 

.0028 

.0007 

203.266 

1.400 

.0036 

.0010 

232.304 

1,600 

.0044 

.0014 

£=2.000,000  pounds  per  square  inch. 

261,342 

1.800 

.0053 

.0017 

290,380 

2  000 

.0063 

.0022 

319,418 

2.200 

.0076 

.0027 

348,456 

2,400 

.0087 

.0033 

377.494 

2,600 

.0103 

.0043 

406,532 

2.800 

.0118 

.0053 

Piwt  crack. 

435,570 

3,000 

.0137 

.0064 

.    464,608 

2.200 

.0161 

.0080 

493.646 

3,400 

.0197 

.0103 

622,684 

3,600 

.0246 

643,500 

3,743 



Ultimate  strength. 
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Marks,  A-44. 

Composition:  Say lor's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  9  days. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  6". 


In  gauged  length. 

• 

T<"«>-     ''tinX" 

Compreft-          ^^ 
don.               ^'• 

Remarks. 

Pounds. 
14,412 
28,824 
43,236 
57,648 
72,060 
86,472 
100,884 
114,600 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
795 

Inch. 

0. 
.0016 
.0086 
.0065 
.0100 
.0149 
.0211 

Inch. 

0. 
.0012 
.0029 
.0051 
.0080 
.0120 
.0170 

1 
Initial  load 

First  crack. 
UltiiDate  strength. 

1 

Marks,  A-37. 

Composition:  Saylor's  Portland  cement,  1;  sand,  6;  brokenstone,  12. 

Age,  1  month. 

Sectional  area,  144.84  square  inches. 

Grauged  length,  5". 


Applied  loads.       1      In  gauged  length. 

1 

Remarks. 

1 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

14.484 

28,968 

43,452 

57,996 

72,420 

86,904 

101,888 

115,872 

127,500 

POUTUU. 

100 
200 
300 
400 
500 
600 
700 
800 
880 

Inch. 

0. 

.0007 
.0020 
.0044 
.0077 
.0125 
.0182 
.0275 

Inch. 

0. 

.0001 
.0012 
.0081 
.0057 
.0095 
.0140 
.0222 

Initial  load. 

E»8S8,000  pounds  per  square  inch. 
Ultimate  strength. 
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Marks,  A-32. 

Composition:  Saylor's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

S^tional  area,  145.42  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PersQUAre 
inch. 

Compres- 
sion. 

Set. 

J\mnd9, 

14,542 

29,084 

43,626 

68,168 

72,710 

87,252 

101,794 

116,836 

130,878 

145,420 

160,000 

174,504 

176,000 

Pound*. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 

Inch, 
0. 
.0003 

.0007 
.0012 
.0016 
.0022 
.0080 
.0066 
.0043 
.0060 

Inch. 

0. 

.0001 
.0002 
.0005 
.0007 
.0011 
.0015 
.0020 
.0028 
.0026 

Initial  load. 

£  =>  2,273,000  pounds  per  square  inch. 

£  »  1,875,000  pounds  per  square  Inch. 
Firrt  crack. 

Ultimate  strength. 

1,200 
1,210 

.0071 

.0038 

Marks,  A-35. 

Composition:  Saylor^s  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

S^tional  area,  145.64  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

0. 
.0001 
.0008 

.0007 
.0011 
.0014 
.0020 
.0027 
.0040 
.0048 
.0075 

Set. 

'  Ptmnd*. 

14,664 

29,128 

48,692 

68.256 

72,820 

87,884 

101,948 

116,512 

181,076 

145,640 

174,768 

208,000 

214,200 

Pounds, 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1,000 
1,200 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0002 
.0005 
.0009 
.0016 
.0022 
.0040 

Initial  load. 

£^=2,088,000  pounds  per  square  Inch. 

£=1,781,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

1,471 
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Marks,  B-49. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Affe,  8  days. 

Weight  per  cubic  foot,  151.01  pounds. 

Sectional  area,  143.04  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PersQuare 
inch. 

Compres- 
sion. 

Set. 

I^mnde. 

BniTuii. 

Inch, 

Inch, 

14,804 

100 

0. 

0. 

Initial  load. 

28,608 

200 

.0001 

0. 

42,912 

300 

.0004 

.0001 

57,216 

400 

.0007 

.0001 

71,520 

500 

.0011 

.0008 

85,824 

600 

.0015 

.0006 

E»2,778,000  pounds  per  square  inch. 

100,128 

700 

.0022 

.0009 

114,482 

800 

.0060 

.0018 

128,786 

900 

.0041 

.0020 

143,040 

1,000 

.0055 

.0031 

E=l,875,000  pounds  per  square  inch. 

171,648 

1,200 

.0095 

.0061 

200,266 

1,400 

.0154 

.0110 

228,864 

1,600 

.0260 

.0201 

242,400 

1,695 

Ultimate  strength. 

Marks,  B-60. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  1  month. 

Weight  per  cubic  foot,  151.11  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

RpmArlni. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt, 
14,520 
29,040 
43,560 
58,080 
72.600 
87,120 
101,640 
116, 160 
180,680 
145,200 
174,240 
203,280 
282,820 
261,860 
290,400 
819,440 
844,600 

PamuU. 
100 
200 
800 
400 
600 

eoo 

700 
800 
900 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,878 

Inch. 

0. 

.0001 
.0008 

.0005 
.0007 
.0009 
.0011 
.0014 
.0017 
.0020 
.0026 
.0086 
.0047 
.0064 
.0065 
.0128 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0008 
.0004 
.0004 
.0007 
.0011 
.0018 
.0027 
.0040 
.0069 

Initial  load. 

£=8,125,000  pounds  per  square  inch. 

£=2,812,000  pounds  per  square  Inch. 

'£=1,724,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  B-66. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

A^e,  3  months. 

Weight  per  cubic  foot,  150.16  pounds. 

Sectional  area,  146.62  square  inches. 

Grauged  length,  5". 


AppUedloftda. 

In  gauged  length. 

Remarks. 

Total. 

"^nX" 

Compres- 
sion. 

Set. 

PnmdB. 

FmtwU. 

Inch. 

Inch. 

14,682 

100 

0. 

0. 

Initial  load. 

29.824 

200 

.0001 

0. 

48,966 

300 

.0002 

0. 

58,648 

400 

.0006 

0. 

73,310 

GOO 

.0006 

0. 

87.972 

600 

.0007 

.0001 

£=>4,167,000  pounds  per  square  inch. 

102.631 

700 

.0010 

.0001 

117,296 

800 

.0012 

.0001 

131,938 

900 

.0014 

.0002 

146,620 

1,000 

.0016 

.0002 

£=3,214,000  pounds  per  square  inch. 

176,944 

1,200 

.0021 

.0004 

205,268 

1,400 

.0027 

.0006 

284,592 

1,600 

.0085 

.0009 

£=2,088,000  pounds  per  square  Inch. 

263,916 

1,800 

.0042 

.0010 

293,240 

2,000 

.0048 

.0010 

322,564 

2,200 

.0059 

.0014 

351,888 

2,400 

.0081 

.0090 

381.212 

2,600 

.0118 

.0055 

410.536 

2,800 

.0199 

.0115 

First  crack. 

428,000 

2,918 

Ultimate  strength. 

'.""•* 
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Marks,  B-62. 

Composition:  Atlas  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  150.06  pounds. 

Sectional  area,  147.13  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

1 

Renwrks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

IndL 

14,718 

100 

0. 

0. 

Initial  load. 

29.426 

200 

.0001 

0. 

44,189 

800 

.0003 

0. 

66,862 

400 

.0006 

0. 

73,665 

600 

.0007 

.0001 

88,278 

600 

.0009 

.0001 

£  »  8.126,000  pounds  per  square  Inch. 

102.991 

TC^ 

.0011 

.0001 

117,704 

800 

.0018 

.0002 

132,417 

900 

.0015 

.0003 

147,180 

1,000 

.0018 

.0004 

E  a  3^14,000  pounds  per  square  inch. 

176,566 

1,200 

.0023 

.0006 

206,982 

1,400 

.0029 

.0007 

236,408 

1,600 

.0085 

.0009 

'£  »  2,278,000  pounds  per  square  inch. 

264,834 

1,800 

.0041 

.0010 

294,260 

2,000 

.0049 

.0013 

823,686 

2,200 

.0057 

.0017 

353,112 

2,400 

.0066 

.0022 

382,638 

2,600 

.0077 

.0027 

411,964 

2,800 

.0087 

.0082 

441,890 

8.000 

.0100 

.0089 

470,816 

3,200 

.0112 

.0044 

500,242 

3.400 

.0129 

.0063 

629,668 

3.600 

.0160 

.0067 

660,000 
669,094 

First  crack. 

8,'866" 

.6i73** 

*6d82** 

588,620 

4,000 

.0206 

.0111 

Ultimate  strength. 

After  releasing  the  maximum  load  and  determining  the  set  under  the 
initial  load,  the  stress  was  increased  to  about  1,600  pounds  per  square 
inch,  which  was  sustained  for  a  period  of  1  hour.  At  the  end  of  this 
time  the  load  was  increased,  failure  occurring  under  a  load  of  about 
3,600  pounds  per  square  inch. 
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Marks,  B-15. 

CompositioQ:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  8  days. 

Weight  per  cubic  foot,  150.89  pounds. 

Sectional  area  142.68  square  inches. 

Grauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Comprefi- 
sion. 

Set. 

Pounds. 

Poundg, 

Inch. 

Inch. 

14,268 

100 

0. 

0. 

Initial  load. 

28,536 

200 

.0004 

.0002 

42,804 

300 

.0010 

.0005 

57,072 

400 

.0021 

.0013 

71,340 

600 

.0035 

.0024 

85,608 

600 

.OOM 

.0039 

K= 1,667,000  pounds  per  square 

Inch. 

99.876 

700 

.0078 

.0058 

114,144 

800 

.0107 

.0083 

128,412 

900 

.0130 

.0102 

142,680 

1000 

.0178 

.0143 

First  crack. 

183,100 

1283 

Ultimate  strength. 

Marks,  B-14. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone, 

Age,  1  month. 

Weight  per  cubic  foot,  151.18  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Total. 


P(mnd«. 
14,448 
28,896 
43,344 
57,792 
72,240 
86,688 
101,136 
115,584 
130,032 
144.480 
173,376 
202,272 
231,168 
260,064 
288.960 
303,000 


Per  square 

Compres- 

inch. 

sion. 

Pounds 

Inch. 

100 

0. 

200 

.0001 

300 

.0002 

400 

.0004 

500 

.0006 

600 

.0009 

Set. 


700 
800 
900 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,097 


.0012 
.0015 
.0020 
.0025 
.0042 
.0064 
.0097 
.0135 
.0202 


iTich. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0003 
.0005 
.0008 
.0018 
.0031 
.0055 
.0083 
.0133 


Remarks. 


Initial  load. 

£=>3,125,000  pounds  per  square  inch. 

E«-2,647,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 


H.  Doc.  300- 


-48 
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Marks,  B-9. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  162.15  pomids. 

Sectional  area,  145.55  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total, 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pofinda. 

14,555 

29,110 

43,665 

58,220 

72,775 

87,380 

101.885 

116, 440 

130.995 

145,550 

174,660 

203,770 

232,880 

261.990 

291,100 

320.210 

349,320 

370.000 

378,430 

407,540 

Poundf. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,200 

2,400 

Inch. 

0. 
.0001 
.0004 
.0006 
.0009 
.0011 
.0014 
.0017 
.0021 
.0025 
.0033 
.0044 
.0060 
.0080 
.0100 
.0122 
.0157 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.OOM 
.0005 
.0006 
.0007 
.0011 
.0016 
.0026 
.0036 
.0048 
.0064 
.0088 

Initial  load. 

E«2,778,000  pounds  per  square  inch. 

E-2,600,000  pounds  per  square  inch. 
E»  1,471,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

2,600 
2,800 

.0196 
.0269 

.0116 
.0167 

Marks,  B-IO. 

Composition:  Atlas  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  6  months. 

Weight  per  cubic  foot,  151.34  pounds. 

Sectional  area,  140.15  square  inches. 

Grauged  length,  5". 


Applie<l  loads. 

Total. 

Per  square 
incn. 

Pounds. 

Pound*. 

14,615 

100 

29,230 

200 

43,846 

300 

58,460 

400 

73,075 

500 

87,690 

600 

102,305 

700 

116,920 

800 

131,535 

900 

146, 150 

1,000 

175.380 

1,200 

204,610 

1,400 

233,840 

1,600 

263.070 

1,800 

292,800 

2,000 

321,530 

2,200 

350.760 

2,400 

379,990 

2,600 

405,000 

409,220 

2.800 

438,450 

3,000 

475,800 

3,256 

In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0021 
.0029 
.0040 
.0049 
.0063 
.0082 
.0104 
.0129 


.0170 
.0222 


Set. 


Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0005 
.0008 
.0014 
.0018 
.0027 
.0038 
.0051 
.0068 


Remarks. 


.0097 
.0134 


Initial  load. 

E«>3,571,000  pounds  per  square  inch. 

Ea3, 461,000  pounds  per  square  inch. 
'E=2,174,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  B-40. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  8  days. 

Sectional  area,  146.52  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Poundt. 
14,652 
29.304 
43,956 
67,000 
68,608 
73,260 
87,912 
94,100 

Pound*. 
100 
200 
300 

Inch, 

0. 

.0029 
.0069 

Inch. 

0. 
.0028 
.0056 

IniUal  load. 
Piret  crack. 

Ultimate  strength. 

400 
500 
600 
«2 

.oiio 

.0150 
.0196 

.0091 
.0125 
.0156 

Marks,  B-34. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  146.04  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PersqTiare 
inch. 

Compres- 
sion. 

Set 

Poundt. 

Poundt. 

Inch, 

Inch. 

14,601 

100 

0. 

0. 

Initial  load. 

29,208 

200 

.0004 

0. 

43,812 

800 

.0010 

.0002 

68,416 

400 

.0017 

.0008 

73,020 

500 

.0028 

.0014 

87,624 

600 

.0042 

.0023 

£=-1,816,000  pounds  per  square  inch. 

102,228 

700 

.0060 

.0035 

116,882 

800 

.0086 

.0062 

131,436 

900 

.0110 

.0071 

146,040 

1,000 

.0142 

.0096 

First  crack. 

160,644 

1,100 

Ultimate  strength. 
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Marks,  B-36. 
Ciomposition: 


Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 


Age^  3  months. 

Sectional  area,  146.04  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14,604 
29,206 
43,812 
58,416 
73,020 
87,624 
102,228 
116,832 
131,436 
146,040 
160,644 
193,400 

Pminda. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,824 

Inch. 

0. 
.0008 
.0017 
.0029 
.0043 
.0061 
.0066 
.0115 
.0147 
.0189 
.0251 

Inch. 

0. 
.0004 
.0010 
.0016 
.0026 
.0099 
.0065 
.0077 
.0102 
.0186 
.0187 

Initial  load. 

E»  1,136,000  pounds  per  square  inch. 

Ea888,000  pounds  per  square  inch. 
First  crack. 

TTIHinate  gtrpngth. 

Marks,  B-28. 

Composition:  Atlas  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

S^tional  area,  145.79  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotAl. 

Per  square 
inch. 

Compres- 
sion. 

Bet 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,579 

100 

0. 

0. 

Initial  load. 

29,168 

200 

.0001 

0. 

43,737 

300 

.0006 

0. 

58,316 

400 

.0011 

72,895 

600 

.0016 

.0005 

87,474 

600 

.0022 

.0008 

E  =  1,786,000  pounds  per  square  inch. 

102,068 

700 

.0029 

.0011 

116,632 

800 

.0087 

.0016 

131,211 

900 

.0046 

.0022 

146,790 

1,000 

.0058 

.0030 

E  =  1,607,000  pounds  per  square  inch. 

174,948 

1.200 

.0085 

.0048 

204,106 

1,400 

.0119 

.0075 

233,264 

1,600 

.0166 

.0109 

252,000 

First  crack. 

261,756 

1,796 

.0229 

.6162 

Ultimate  strength. 
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Marks,  C-73. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  7  days. 

Weight  per  cubic  foot,  162.83  pounds. 

Sectional  area,  144.82  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Oompre»- 
slon. 

Set 

PioundB. 

JPtmmU. 

Inch. 

Inch. 

14,482 

100 

0. 

0. 

Initial  load. 

28,964 

200 

.0002 

0. 

4.%  446 

800 

.0006 

.0001 

67.928 

400 

.0009 

.0002 

72,410 

600 

.0012 

.0002 

86.892 

600 

.0014 

.0008 

K  =  2.273,000  pounds  per  square  inch. 

101, 374 

700 

.0019 

.0006 

115.856 

800 

.0028 

.0007 

130,338 

900 

.0027 

.0008 

144.820 

1.000 

.0081 

.0010 

E  =  2,143,000  pounds  per  square  inch. 

173,784 

1,200 

.0041 

.0013 

202,748 

1,400 

.0062 

.0021 

231.712 

1,600 

.0067 

.0028 

E  =  1,618,000  pounds  per  square  inch. 

260,676 

1.800 

.0081 

.0036 

289,640 

2,000 

.0096 

.0043 

318,604 

2,200 

.0109 

.0049 

347,568 

2,400 

.0126 

.0069 

First  crack. 

376,532 

2,600 

.0144 

.0068 

406,496 

2,800 

.0166 

.0080 

434,460 

3,000 

.0200 

.0100 

463,424 
465.000 

8,200 
8,211 

.0870 

Ultimate  strength. 

758 


CONCRETE    AND   MORTAR   TESTS. 


Marks,  C-83. 

Composition:  Alpha  PoHland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  1  month. 

Weight  per  cubic  foot,  162.31  pounds. 

Sectional  area,  143.40  square  inches. 

Gauged  length,  6". 


In  gauged  length. 

Bemarks. 

Total. 

Peraquaie 
inch. 

Compree- 
alon. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,340 

100 

0. 

0. 

Initial  load. 

28,680 

200 

.0001 

0. 

43,020 

800 

.0003 

0. 

57,260 

400 

.0005 

0. 

71,700 

600 

.0007 

0. 

86.040 

600 

.0009 

.0001 

K= 3,125,000  pounds  per  square  inch. 

100,380 

700 

.0011 

.0001 

114.  T20 

800 

.0013 

.0002 

129,060 

900 

.0016 

.0003 

143,400 

1,000 

.0018 

.0003 

1  £=3,000,000  pounds  per  square  inch. 

172.080 

1,200 

.0023 

.0005 

200,760 

1,400 

.0028 

.0006 

229.440 

1.600 

.0034 

.0008 

£=2.941,000  pounds  per  square  inch. 

258,120 

1,800 

.0038 

.0009 

286,800 

2,000 

.0042 

.0010 

315,480 

2,200 

.0047 

.0011 

344,160 

2,400 

.0051 

.0012 

372,840 

2,600 

.0057 

.0018 

401,520 

2,800 

.0063 

.0016 

430,200 

3,000 

.0070 

.0017 

458,880 

3,200 

.0077 

.0021 

487,560 

3,400 

.0065 

.0023 

516,240 

3,600 

.0091 

.0026 

Pirst  crack, 

14,340 
544,920 

100 
3,800 

Rented  one  hour  under  this  load. 

.'oios" 

"ooss"* 

578,600 

4,000 

.0114 

.0040 

602,280 

4,200 

.0128 

.0046 

630,960 

4,400 

.0127 

.0042 

660,640 

4,600 

.0128 

.0021 

688,500 

4,766 
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Marks,  C-87. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  3  months. 

Weight  per  cubic  foot,  161.69  pounds. 

Sectional  area,  145.41  square  inches. 

Grauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
Bion. 

Bet. 

Pound9. 

Pounds. 

Inch, 

Inch. 

14,541 

100 

0. 

0. 

Initial  load.     • 

29.062 

200 

0. 

0. 

58,164 

400 

.0003 

0. 

87,246 

600 

.0006 

.0001 

E»5,000,000  pounds  per  square  Inch. 

116,328    ! 

800 

.0010 

.0002 

145,410 

1,000 

.0014 

.0004 

£=■4,500,000  pounds  per  square  Inch. 

174,492 

1,200 

.0019 

.0005 

208,674 

1,400 

.0022 

.0006 

282,656 

1,600 

.0026 

.0006 

261,738 

1,800 

.0081 

.0008 

290,820 

2,000 

.0085 

.0006 

319.902 

2,200 

.0038 

.0009 

848,984 

2,400 

.0042 

.0010 

878,066 

2,600 

.0046 

.0011 

407,148 

2,800 

.0051 

.0012 

486,230 

8,000 

.0055 

.0013 

465,312 

8,200 

.0060 

.0015 

FlfRt  crack. 

494,394 

8,400 

.0066 

.0018 

523,476 

3,600 

.0072 

.0020 

552,558 

3,800 

.0078 

.0020 

581.640 

4,000 

.0084 

.0022 

610,722 

4,200 

.0091 

.0025 

689,804 

4,400 

.0099 

.0029 

668,886 

4,600 

.0109 

.0085 

607,968 

4,800 

.0110 

.0025 

704,000 

4.8a 

Ultimate  strength. 

Marks,  C-57. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  7  days. 

Weight  per  cubic  foot,  147.88  pounds. 

Sectional  area,  142.80  square  inches. 

Gauged  length,  5". 


1        Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

_      _ 

Inch. 

Pound: 

Poundt. 

Inch. 

14,280 

100 

0. 

0. 

Initial  load. 

28,560 

200 

.0012 

.0008 

42,840 

800 

.0082 

.0024 

57.120 

400 

.0059 

.0048 

71,400 

500 

.0102 

.0083 

85,680 

600 

.0162 

.0137 

E= 1,000,000  pounds  por  square 

inch. 

99.960 

700 

.0228 

.0198 

First  crack. 

114,240 

800 

.0817 

.0275 

137,400 

962 

Ultimate  strength. 
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Marks,  C;-GO. 

Composition:  Alplia  Portland  cement,  1;  sand,  2;  broken  Htone,  4. 

Age,  1  montli. 

Weight  per  cubic  foot,  145.02  pounds. 

Sectional  area,  143.88  square  inches. 

Gauged  length,  5". 


Applied  loctds. 

In  gauge 

CompreH- 
sion. 

d  length. 

Total. 

Per  square 
inch. 

Set, 

I^iiuh. 

Pounds. 

Inch. 

Inch. 

14,388 

100 

0. 

0. 

28,776 

200 

.0004 

.0001 

43.164 

300 

.0008 

.0002 

57,552 

400 

.0011 

.0003 

71.940 

500 

.0014 

.0005 

86,328 

600 

.0018 

.0006 

100,716 

700 

.0022 

.0008 

115, 104 

800 

.0028 

.0011 

129,492 

900 

.0033 

.0013 

143,880 

1,000 

.0040 

.0016 

1?2,656 

1,200 

.OWW 

.0024 

201.432 

1,400 

.0071 

.0034 

230,208 

1,600 

.0093 

.0046 

258,984 

1.800 

.0119 

.0064 

287, 760 

2,000 

.0154 

.0088 

816, 536 

2,200 

.0195 

.0117 

313.000 



3^15, 312 

2,400 

.0257 

.0169 

372,700 

2,690 

RemarkB. 


Initial  load. 

K =2,083,000  pounds  per  square  inch. 

E- 1,875,000  pounds  per  square  inch. 
>E^  1.190,000  {>ounds  per  square  inch. 

First  craclc. 
ritimatc  strength. 


Marks,  G-62. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 

Weight  per  cubic  foot,  148.55  pounds. 

Sectional  area,  142.92  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

HemarkB. 

Total. 

Per  square 
inch. 

Coniprefr 
sion. 

Set. 

Pounds. 

Ptmndi. 

Inch. 

Inch, 

14,292 

100 

0. 

0. 

Initial  load. 

28,584 

200 

.0001 

0. 

42,876 

300 

.0002 

0. 

57,168 

400 

.0008 

0. 

71,460 

500 

.0004 

0. 

85.  752 

600 

.0007 

.0001 

E  =  4,167,000  pounds  per  square  inch. 

100.014 

700 

.0008 

.0001 

114.  '336 

800 

.0010 

.0001 

128,  («8 

900 

.0012 

.0001 

142.920 

1,000 

.0014 

.0002 

E  =1 8,760,000  pounds  per  square  inch. 

171,501 

1,200 

.0018 

.0002 

200,088 

1,400 

.0023 

.0004 

228, 672 

1,600 

.0028 

.0005 

E  =  2,778,000  iMUinds  per  square  inch. 

257, 256 

1,800 

.0034 

.0009 

285,840 

2,000 

.0041 

.0011 

314, 424 

2.200 

.0046 

.0013 

:M3,  008 

2.400 

.0052 

.0013 

371,592 

2,600 

.0058 

.0016 

400,176 

2,800 

.0064 

.0017 

428,760 

8,000 

.0074 

.0018 

457.  MA 

3.200 

.0092 

.0021 

First  orack. 

461 ,  (JOO 

3, 226 

Ultimate  strength. 
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Marks,  C-90. 

Composition:  Alpha  Portland  cennent,  1;  sand,  2;  broken  stono,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  161.64  pounds. 

Sectional  area,  142.56  square  inches. 

Grauged  length,  5". 


Applied  loadfl. 

In  gauged  length. 

Kemarks. 

Total. 

Per  sq  nare 
inch. 

Compre»- 
aion. 

Set. 

Pounds. 

Pounds. 

Tnch. 

Inch. 

14,256 

100 

0. 

0. 

Initial  load. 

28,512 

200 

.0001 

0. 

42,768 

300 

.0003 

0. 

67,024 

400 

.0005 

0. 

71,280 

500 

.0007 

0. 

85.536 

600 

.0009 

.0001 

E  -=  .'1,125,000  pounds  per  wjuare  Inch. 

99,792 

700 

.0011 

.0001 

114,048 

800 

.0013 

.0002 

128,304 

900 

.0015 

.0003 

142,560 

1,000 

.0017 

.0003 

E  =  3,214.000  poundH  per  nquan;  Inch. 

171,072 

1,200 

.0020 

.0004 

199.584 

1,400 

.0023 

.0005 

228,096 

1,600 

.0029 

.0007 

E  s  3,571,000  pounds  per  square  inch. 

256,608 

1,800 

.0033 

.0008 

285,120 

2,000 

.0037 

.0009 

313,632 

2,200 

.0042 

.0010 

342.144 

2,400 

.0046 

.0011 

370,656 

2.600 

.0052 

.0013 

142,560 
899,168 

1,000 
2,800 

Rested  1  hour  under  this  load. 

.0060 

.0017 

427,680 

3.000 

.0067 

.0020 

456,192 

3,200 

.0075 

.0023 

484,704 

8,400 

.0082 

.0025 

513,216 

3,600 

.0092 

.0030 

518.000 

First  crack. 

541,728 

3,800 

.0101 

.0035 

■ 

570.240 

4,000 

.0112 

.0040 

598,752 

4,200 

.0120 

.0042 

691,000 

4,847 

Ultimate  strength. 

Marks,  C-22. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  142.78  pounds. 

Sectional  area,  143.04  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

, 

Total. 

Per  (tquare 
inch. 

Compres- 
sion. 

Bet. 

Pimnda. 

Jicfunds. 

Tnch. 

Inch. 

14.304 

100 

0. 

0. 

Initial  load. 

28,608 

200 

.0002 

.0001 

42,912 

800 

.0007 

.0002 

57.216 

400 

.0010 

.0008 

71,620 

500 

.0014 

.0006 

85,824 

600 

.0018 

.0006 

E  «>  2,083,000  iK)und8  i>er  square  inch. 

100,128 

700 

.0022 

.0009 

114.432 

800 

.0027 

.0011 

128,736 

900 

.0032 

.0013 

143,  MO 

1,000 

.0037 

.0016 

K  «.  2,143,000  pounds  per  wjuare  Inch. 

171,648 

1,200 

.0049 

.0022 

200,256 

1,400 

.0061 

.0028 

228,864 

1,600 

.0076 

.0036 

257,472 

1,800 

.0094 

.0046 

286.080 

2,000 

.0112 

.0055 

First  crack. 

314,688 

2,200 

.0135 

.0066 

338,100 

2,364 

Ultimate  strength. 
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Marks,  G-21. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  145.48  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,472 

28,944 

43,416 

57,888 

72,360 

86.832 

101,304 

115.776 

130,248 

144,720 

173,664 

202,608 

231,552 

260,496 

289,440 

318.384 

347,328 

376,272 

405,216 

416,800 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

2,880 

Inch. 

0. 
.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0015 
.0018 
.0023 
.0031 
.0040 
.0048 
.0057 
.0068 
.0085 
.0104 
.0146 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0002 
.0005 
.0007 
.0011 
.0013 
.0016 
.0019 
.0027 
.0035 
.0055 

IniUal  load. 

£  -^  3,571,000  ponnda  per  square  inch. 

£  »  2,812,000  pounds  per  square  inch. 
£  =>  2,000,000  pounds  per  square  Inch. 

First  crack. 
Ultimate  strength. 

1 

Marks,  03. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  broken  stone  6. 

Age,  6  months. 

Weight  per  cubic  foot,  146.09  pounds. 

Sectional  area,  142.80  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Ptmnds. 

Pouruig. 

Inch. 

IncH. 

14,280 

100 

0. 

0. 

Initial  load. 

28,560 

200 

.0001 

0. 

42,840 

800 

.0002 

0. 

57.120 

400 

.0008 

0. 

71,400 

500 

.0006 

.0001 

85,680 

600 

.0007 

.0001 

£  ■=-  4,167,000  pounds  per  square  inch. 

99,960 

700 

.0009 

.0002 

114.240 

800 

.0011 

.0002 

128.520 

900 

.0013 

.0003 

142,800 

1,000 

.0015 

.0004 

£  »  4,091,000  pounds  per  square  inch. 

171,360 

1,200 

.0021 

.0005 

199,920 

1,400 

.0028 

.0007 

228.480 

1,600 

.0036 

.0011 

£  a  1,724,000  pounds  per  square  inch. 

257,040 

1,800 

.0046 

.0015 

285.600 

2,000 

.0062 

.0022 

314. 160 

2,200 

.0084 

.0035 

340,000 

First  crack. 

342,720 

2,400 

.0117 

.0054 

371,280 

2,600 

.0174 

.0090 

375,200 

2,627 

Ultimate  strength. 
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Maiks,  G-31. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Weight  per  cubic  foot,  139.46  pounds. 

Sectional  area,  143.52  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gau^red  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compreft- 
aion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,352 

100 

0. 

0. 

Initial  load. 

28,704 

200 

.0005 

.0001 

43.066 

300 

.0012 

.0006 

57,408 

400 

.0019 

.0009 

71,760 

500 

.0025 

.0013 

86,112 

600 

.0082 

.0017 

E= 1,667,000  pounds  per  square  inch. 

100,464 

700 

.0040 

.0021 

114,816 

800 

.0046 

.0025 

129,168 

900 

.0052 

.0028 

143,520 

1.000 

.0058 

.0060 

£=1,607,000  pounds  per  square  luch. 

172,224 

1.200 

.0069 

.0034 

181,000 
200,928 

First  crack. 

1,400 

.0071 

.0027 

208,400 

l,4a2 

Ultimate  strength. 

^ 

Marks,  C-42. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Weight  per  cubic  foot,  145.17  pounds. 

Sectional  area,  142.08  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks, 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,206 

100 

0. 

0. 

Initial  load. 

28.416 

200 

.0003 

.0001 

42,624 

800 

.0008 

.0008 

66,832 

400 

.0013 

.0005 

71,010 

600 

.0020 

.0009 

85,248 

600 

.0026 

.0012 

£  =>  1 ,786,000  pounds  per  square  inch. 

99,456 

700 

.0034 

.0017 

113,664 

800 

.0048 

.0022 

127,872 

900 

.0051 

.0029 

142,080 

1,000 

.0061 

.0036 

E  =  1,800,000  poundB  per  square  luch. 

170,496 

1,200 

.0082 

.0049 

198,912 

1,400 

.0110 

.0068 

227,328 

1,600 

.0161 

.01(H 

First  crack. 

238,200 

1,677 

Ultimate  strength. 
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Marks,  C^3. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Weight  per  cubic  foot,  144.34  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PoufuU. 

Pound*. 

Inch. 

Tnch. 

14.460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

0. 

43.380 

300 

.0006 

.0001 

57,840 

400 

.0010 

.0002 

72,300 

•      600 

.0014 

.OOM 

86,760 

600 

.0020 

.0007 

£=>  1,928,000  pounds  per  square  inch. 

101,220 

700 

.0025 

.0009 

115,680 

800 

.0032 

.0012 

130,140 

900 

.0039 

.0015 

144.600 

1,000 

.0047 

.0020 

E=l,667,000  pounds  per  square  inch. 

173,520 

1,200 

.0066 

.0031 

202,440 

1,400 

.0088 

.0044 

231,360 

1.600 

.0114 

.0059 

260,280 

1,800 

.0146 

.0082 

First  crack. 

289,200 

2,000 

.0196 

.0114 

297,100 

2,065 

Ultimate  strength. 

Marks,  D-76. 

Composition:  Germania  Portland  cement,  1;  sand,  0;  broken  stone,  1 

A^e,  7  days. 

Weight  per  cubic  foot,  148.12  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 
Tnch. 

Pounds. 

J'&und«. 

iTich. 

14,400 

100 

0. 

0. 

Initial  load. 

28,«00 

200 

.0001 

0. 

43,200 

300 

.0001 

0. 

57.600 

400 

.0008 

.0001 

?2,000 

500 

.0012 

.0002 

86,400 

600 

.0016 

.0004 

£  »  2, 083, 000  pounds  per  square  Inch. 

100,800 

700 

.0021 

.0005 

115,200 

«00 

.0027 

.0007 

129,600 

900 

.0033 

.0010 

144,000 

1,000 

.0010 

.0012 

E  =■  1,607,000  pound.M  i>er  square  inch. 

1?2,800 

1,200 

.0055 

.0020 

201,600 

1,400 

.0078 

.0034 

230,400 

1,600 

.0098 

.0045 

£  B 1, 067, 000  pounds  per  square  inch. 

259.200 

1,800 

.0129 

.0062 

288,000 

2,000 

.0160 

.0086 

316.800 

2,200 

.0214 

.0126 

First  crack. 

345,600 

2.400 

.0312 

.0205 

379,900 

2,638 

Ultimate  strength. 
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Marks,  D-67. 

Composition:  Germania Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  1  month. 

Weight  per  cubic  foot,  149.52  pounds. 

Sectional  area,  143.40  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bouarc 
Incn. 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Poundg. 

Inch. 

14,340 

100 

0. 

0. 

Initial  load. 

28,680 

200 

.0001 

0. 

43,020 

SOO 

.0002 

0. 

67,360 

400 

.0003 

0. 

71,700 

600 

.0006 

0. 

86,040 

600 

.0007 

0. 

E  •»  'A,  571,  ODD  poundN  \h'X  fujuare  inch. 

100,380 

700 

.0010 

.0001 

114,720 

800 

.0012 

.0001 

129,060 

900 

.0015 

.0002 

143,400 

1,000 

.0017 

.0008 

K  =^  3, 214, 000  pounds  {icr  square  inch. 

172,080 

1,200 

.0023 

.0004 

200.760 

1,400 

.0028 

.0006 

229,440 

1,600 

.0034 

.0008 

E  -.  '2, 778,000  pounds  per  square  inch. 

258,120 

1,800 

.0038 

.0010 

286.800 

2,000 

.0043 

.0011 

315,480 

2,200 

.0046 

.0012 

844,160 

2,400 

.0060 

■  .0014 

Flrat  crack. 

372,840 

2,600 

.0066 

.0016 

401,620 

2,800 

.0062 

.0018 

490,200 

3,000 

.0070 

.0021 

458,880 

3,200 

.0081 

.0024 

487,660 

8,400 

.0098 

.0033 

516,240 

8,600 

.0112 

Ultimate  strength. 

Marks,  D-82. 

Composition:  Germania  Portland  cement,  1;  .sand,0;  broken  stone,  2. 

Age,  3  months. 

Weight  per  cubic  foot,  150.13  pounds. 

Sectional  area,  143.76  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

Set. 

Pounds. 

Pounds. 

Inch. 

14,376 

100 

0. 

0. 

Initial  load. 

28,762 

200 

.0002 

0. 

43,128 

SOO 

.0004 

.0001 

67, 6M 

400 

.0007 

.0001 

71,880 

600 

.0009 

.0002 

86,256 

600 

.0012 

.0003 

E  -1  2,778,000  pounds  per  square  inch. 

100,632 

700 

.0016 

.0004 

115,008 

800 

.0018 

.0006 

129,384 

900 

.0022 

.0007 

143,760 

1,000 

.0025 

.0007 

E  =  2,600,000  pounds  per  square  inch. 

172,512 

1,200 

.0032 

.0009 

201,264 

1,400 

.0039 

.0011 

280,016 

1,600 

.0050 

.0017 

E  =»  1,724,000  pounds  per  square  Inch. 

258,768 

1,800 

.0059 

.0020 

287,520 

2,000 

.0071 

.0024 

316,272 

2,200 

.0084 

.0030 

346,024 

2.400 

.0101 

.0039 

373,776 

2,600 

.0116 

.0047 

First  crack. 

402,628 

2,800 

.0136 

.0058 

431,280 

8,000 

.0164 

.0076 

460,032 

8,200 

.0184 

.0092 

488,784 

3.400 

.0208 

.0107 

517,536 

3,600 

.0221 

.0117 

646,288 

3,800 

ritlmale  strength. 
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Marks,  D-111. 

Composition:  Germania  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Affe,  6  months. 

Weight  per  cubic  foot,  149.63  pounds. 

Sectional  area,  145.44  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

1 

1 

Total. 

Per  aqaare 
incn. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch, 

14,544 

100 

0. 

0. 

InitUl  load. 

29,068 

200 

-.0002 

0. 

43.632 

300 

.0004 

.0001 

68,176 

400 

.0006 

.0001 

72,720 

600 

.0007 

.0002 

87.264 

600 

•0009 

.0002 

E  =  3,571,000  pounds  per  square  inch. 

101,808 

700 

.0011 

.0008 

116,362 

800 

.0012 

.0003 

130,896 

900 

.0014 

145.440 

1.000 

.0017 

.0004 

E  --=  3,461,000  pounds  per  square  inch. 

174,528 

1,200 

.0021 

.0004 

203,616 

1.400 

.0026 

.0006 

232,704 

1,600 

.0032 

.0007 

E  ^  2.881,000  pounds  per  square  inch. 

261,792 

1,800 

.0038 

.0008 

290.880 

2,000 

.0048 

.0009 

819.968 

2,200 

.0050 

.0010 

349,056 

2,400 

.0069 

.0011 

378,144 

2,600 

.0067 

.0013 

407.232 

2,800 

.0078 

.0017 

436,320 

8,000 

.0086 

.0020 

466,408 

8.200 

.0101 

.0027 

494,496 

8,400 

.0109 

.0030 

523,584 

8,600 

.0124 

.0086 

562,672 

8,800 

.0137 

.0042 

First  crack. 

581,760 

4,000 

.0150 

.0048 

610,848 

4,200 

.0171 

.0067 

639,986 

4,400 

.0189 

.0069 

669,024 

4,600 

.0222 

.0064 

724,000 

4,978 

Ultimate  strength. 

1 

Marks,  D-59. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  7  days. 

Weight  per  cubic  foot,  149.02  pounds. 

Sectional  area,  146.30  square  inches. 

Gauged  length,  6". 


Applied  load. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 
Inch. 

PiMnds. 

Pounds. 

Inch. 

14,630 

100 

0. 

0. 

IniUalload. 

29,060 

200 

.0001 

0. 

43,690 

300 

.0004 

0. 

58,120 

400 

.0006 

0. 

72,650 

500 

.0010 

.0001 

87,180 

600 

.0018 

.0003 

E  «  2,600,000  pounds  per  square  inch. 

101,710 

700 

.0017 

.0005 

116,240 

800 

.0022 

.0007 

130,770 

900 

.0028 

.0010 

145,300 

1,000 

.0033 

.0012 

E  B  2,148,000  pounds  per  square  inch. 

174,360 

1,200 

.0045 

.0018 

203.420 

1,400 

.0061 

.0028 

232,480 

1,600 

.0079 

.0038 

"E  =  1,361,000  pounds  per  square  inch. 

261,540 

1,800 

.0106 

.0064 

290,600 

2,000 

.0180 

.00?2 

319,660 

2,200 

.0161 

.0095 

First  crack. 

348,768 

2.400 

Ultimate  strength. 
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Marks,  D-64. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  atone,  4. 

Age,  1  month. 

Weight  per  cubit  foot,  149.64  pounds. 

Sectional  area,  144.82  square  inches. 

Gauged  length,  5". 


Applied  loads. 

RcmarkK. 

Total. 

Per  square 
inch. 

Compres- 
aion. 

Set. 
Inch. 

Pcmnds. 

PouncU. 

Inch. 

14,482 

100 

0. 

0. 

Initial  load. 

28,964 

200 

.0001 

0. 

43,446 

300 

.0001 

0. 

57,928 

400 

.0002 

0. 

72,410 

600 

.0002 

0. 

86,892 

600 

.0004 

0. 

101,374 

700 

.0006 

.0001 

115,856 

800 

.0006 

.0001 

130,338 

900 

.0007 

.0001 

144.820 

1,000 

.0007 

.0000 

] 

173,784 

1,200 

.0008 

-.ooa5 

1  MicrometiT  out  of  order. 

202,748 

1,400 

.0010 

-.0007 

f 

231.712 

1,600 

J        .0011 
\        .0041 

-.0010 

.oooc^ 

j  Micrometer  reiidjiuited. 
Second  loading. 

260,676 

1,800 

.0054 

.0009 

289.640 

2,000 

.0072 

.0020 

318,601 

2,200 

.0094 

.0033 

347,568 

2,400 

.0120 

.0050 

376,632 

2,600 

.0160 

.0075 

First  crack. 

405,496 

2,800 

.0216 

.0112 

424,800 

2,983 

Ultimate  strongtti. 

Marks,  p-63. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  3  months. 

Weight  per  cubic  foot,  149.91  pounds. 

Sectional  area,  143.16  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Reraarkn. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pound$. 

IHmnds. 

Inch. 

/ncft. 

14,316 

100 

0. 

0. 

Initial  load. 

28,632 

200 

.0001 

0. 

42,948 

300 

.0002 

0. 

fi7,264 

400 

.0003 

0. 

71,580 

500 

.0005 

0. 

85,896 

600 

.0007 

0. 

K  =  3,571,000  iMMindH  ptT  square  inch. 

100,212 

700 

.0008 

0. 

114,528 

800 

.0011 

0. 

128,844 

900 

.0018 

.0001 

143,160 

1,000 

.0015 

.0001 

E  =  3,214,000  ponnds  per  wiuare  liicli. 

171,792 

1,200 

.0021 

.0008 

200,424 

1,400 

.0027 

.0006 

229,056 

1,600 

.0036 

.0010 

E= 2,381,000  pounds  iwr  Miuare  Inch. 

257,688 

1,800 

.0045 

.0014 

286,320 

2,000 

.0053 

.0018 

814,952 

2,200 

.0062 

.0022 

843,681 

2,400 

.0071 

.0026 

870,000 

First  crack. 

372,216 

2,600 

.0083 

.0033 

400,848 

2,800 

.0092 

.0037 

429,480 

8,000 

.0108 

.0046 

462,000 

3,157 

Ultimate  strength. 
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Marks,  p-96. 

Composition:  Germania  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  148.74  pounds. 

Sectional  area,  141.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

'Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

1 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,172 

100 

0. 

0. 

Initial  load. 

28,344 

200 

.0001 

0. 

42,516 

300 

.0002 

0. 

66,688 

400 

.0004 

0. 

70,860 

600 

.0006 

.0001 

85,082 

600 

.0008 

.0002 

E=»4,167,000  pounds  per  Hquare  inch. 

99,204 

700 

.0009 

.0002 

113,876 

800 

.0012 

.0008 

127.648 

900 

.0014 

.0003 

141.  T20 

1,000 

.0016 

.0004 

E=3,750,000  poundH  iH»r  square  inch. 

170,064 

1,200 

.0022 

.0006 

198,408 

1,400 

.0029 

.0008 

226,752 

1,600 

.0040 

.0018 

E=l, 852,000  pounds  per  square  inch. 

255,096 

1,800 

.0046 

.0016 

283.440 

2,000 

.0069 

.0020 

311, 784 

2,200 

.0072 

.0026 

340,128 

2,400 

.0084 

.0085 

368.472 

2,600 

.0109 

.0049 

390,000 

First  crack. 

396,816 

2,800 

.0137 

.0066 

426,160 

3,000 

.0170 

.0089 

469,000 

3,809 

Ultimate  strength. 

Marks,  D-11. 

Composition:  Germania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  7  days. 

Weight  per  cubic  foot,  145.74  pounds. 

Sectional  area,  143.15  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUI. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,315 
28,630 
42,945 
67,260 
71,575 
85,890 
100,205 
114,520 
128,835 
143.150 
171.780 
198.400 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,886 

Inch. 

0. 

.0001 
.0005 
.0009 
.0013 
.0020 
.0030 
.0042 
.0058 
.0077 
.0113 

Inch. 

0. 

0. 

.0001 
.0001 
.0005 
.0009 
.0015 
.0023 
.0085 
.0049 
.0076 

Initial  load. 

E=«2,27:^.(M10  pounds  per  square  inch. 

E=>  1,607,000  pounds  per  square  inch, 
Ultimate  strength. 
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Marks,  D-19. 

Composition:  Grermania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

A^e,  1  month. 

Weight  per  cubic  foot,  148.30  pounds. 

Sectional  area,  143.99  square  inches. 

Grauged  length,  5. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pound$, 

Inch, 

Inch. 

14.399 

100 

0. 

0. 

Initial  load. 

28.798 

200 

.0002 

0. 

43.197 

800 

.0006 

.0001 

67.596 

400 

.0009 

.0002 

71.995 

500 

.0013 

.0002 

86.394 

600 

.0016 

.0005 

E =2,273,000  pounds  per  square  inch. 

100.793 

700 

.0021 

.0006 

115. 192 

800 

.0026 

.0009 

129.591 

900 

.0033 

.0011 

143.990 

1,000 

.0039 

.0015 

E= 1,875.000  pounds  per  square  inch. 

172,788 

1.200 

.0052 

.0021 

201,586 

1,400 

.0069 

.0031 

230.384 

1,600 

.0088 

.0043 

'£=1.219,000  pounds  per  square  inch. 

259,182 

1.800 

.0126 

.0070 

287,980 

2,000 

.0166 

.0101 

290,000 

First  crack. 

316.778 

2.200 

.0220 

.0144 

346,576 

2,400 

.0311 

.0216 

850,100 

2,431 

Ultimate  strength. 

Marks,  D-17. 

Composition:  Germania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  150.49  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounda. 

Pounds. 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0001 

0. 

48,236 

800 

.0003 

0. 

57,648 

400 

.0006 

.0001 

72,060 

600 

.0008 

.0001 

86.472 

600 

.0011 

.0002 

E=2, 778,000  pounds  per  square  inch. 

100,884 

700 

.0018 

.0003 

115,296 

800 

.0017 

.0005 

129.708 

900 

.0020 

.0006 

144,120 

1,000 

.0024 

.0008 

£=2,812,000  pounds  per  square  inch. 

172.944 

1,200 

.0032 

.0011 

201.768 

1,400 

.0041 

.0016 

230,592 

1,600 

.0051 

.0022 

E»2,083,000  pounds  per  square  inch. 

259. 416 

1,800 

.0068 

.0029 

288,240 

2,000 

.0077 

.0037 

317,064 

2,200 

.0092 

.0045 

First  crack. 

845,888 

2,400 

.0113 

.0060 

874,712 

2,600 

.0137 

.0079 

882,000 

2,661 

Ultimate  strength. 

H.  Doc.  300- 
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Marks,  D-8. 

Composition:  Gcnnania  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  6  months. 

Weight  per  cubic  foot,  148.63  pounds. 

Sectional  area,  146.01  square  inches. 

Gauged  len^h,  5". 


Applied  loads. 

In  gauged  length. 

RpmarV^i. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Set 

PoufuU. 

Inch. 

Inch. 

14,601 

100 

0. 

0. 

Initial  load. 

29,202 

200 

.0001 

0. 

43,808 

800 

.0002 

0. 

58,404 

400 

.0004 

0. 

73,005 

500 

.0006 

0, 

87,606 

600 

.0009 

.0001 

£«s3.126,000  pounds  per  square  inch. 

102,207 

700 

.0011 

.0002 

116,808 

800 

.0014 

.0008 

131,409 

900 

.0017 

.0004 

146,010 

1.000 

.0020 

.0005 

E-3,000,000  pounds  per  square  inch. 

175,212 

1,200 

.0027 

.0007 

204,414 

1,400 

.0034 

.0010 

233,616 

1,600 

.0043 

.0014 

1B»1,862.000  pounds  per  square  inch. 

262,818 

1,800 

.0056 

.0020 

292.020 

2,000 

.0070 

.0028 

321,222 

2,200 

.0089 

.0099 

aw,  424 

2,400 

.0110 

.0052 

379.626 

2.600 

.0139 

.0074 

408,828 

2,800 

.0175 

.0098 

430,000 

First  czBCk. 

438,030 

3,000 

.0229 

.0140 

-I68.200 

3,207 

Ultimate  strength. 

Marks,  D-35. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  7  days. 

Sectional  area,  145.56  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14,556 
29,112 
43,668 
58,224 
72,780 
87,336 

109,700 

Pounds. 
100 
200 
800 
400 
500 
600 
764 

Inch. 

0. 

.0016 
.0043 
.0087 
.0140 
.0218 

Inch, 

0. 

.0011 
.0082 
.0068 
.0111 
.0176 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  D-Sl. 

Composition :  GeiumDla  Portland  cement,  1 ;  sand,  6 ;  broken  stone,  12. 

Age^  1  month. 

Sectional  area,  144.59  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds, 
14,469 
28,918 
43,377 
67,836 
72,296 
86,754 
101,213 
115,672 
130,131 
144,690 
167,300 

Pounds. 
100 
200 
300 

400 
600 
600 
700 
800 
900 
1.000 
1,088 

Inch. 

0. 

.0007 
.0015 
.0027 
.OOM) 
.0068 
.0061 
.0105 
.0141 
.0187 
.0237 

Inch. 

0. 

.0008 
.0009 
.0015 
.0025 
.0032 
.0062 
.0071 
.0100 
.0134 

Initial  load. 

£=961,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  D-25. 

Composition :  Germania  Portland  cement,  1 ;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

SSjtional  area,  142.67  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Poundt. 

Pounds. 

Inch. 

Inch. 

14,267 

100 

0. 

0. 

Initial  load. 

28,534 

200 

.0002 

.0001 

42,801 

300 

.0007 

.0002 

57,068 

400 

.0012 

.0004 

71,335 

500 

.0017 

.0007 

85,602 

600 

.0028 

.0011 

£«b2,083,000  pounds  per  square  inch. 

99,869 

700 

.0031 

.0015 

114.186 

800 

.0039 

.0019 

128,403 

900 

.0046 

.0024 

142,670 

1,000 

.0055 

.0028 

£=1,667,000  pounds  per  square  inch. 

171,204 

1,200 

.0077 

.0040 

182,000 

1,276 

Ultimate  strength. 
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Marks,  D-40. 

Composition:  Germania  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  141.60  square  inches. 

Gauged  length,  5". 


Applied  loadff. 

In  gauged  length. 

Remarks. 

Total. 

Per  Muare 
incn. 

PoufuU. 

CompreB- 
8ion. 

Set 

Pounds. 

Inch. 

IndL 

14,160 

100 

0. 

0. 

Initial  load. 

28,320 

200 

.0005 

.0002 

42,480 

300 

.0012 

.0007 

56,640 

400 

.0020 

.0012 

70,800 

500 

.0029 

.0018 

84,960 

600 

.0088 

.0024 

E= 1,786,000  pounds  per  square  inch. 

99,120 

700 

.0050 

.0082 

118,280 

800 

.0065 

.0044 

127,440 

900 

.0083 

.0056 

141,600 

1,000 

.0102 

E=l,364,000  pounds  ptr  square  inch. 

142,000 

First  crack. 

155,300 

1,097 

Ultimate  strength. 

Marks,  E^73. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  10  days 

We" 


Weight  per  cubic  foot,  147.83  pounds. 
Sectional  area,  143.64  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch. 

14,364 

100 

0. 

0. 

Initial  load. 

28,728 

200 

.0001 

0. 

43,092 

300 

.0003 

0. 

57,466 

400 

.0006 

.0001 

71,820 

600 

.0009 

.0002 

86,184 

600 

.0012 

.0002 

E =2,600,000  pounds  per  square  inch. 

100,548 

700 

.0015 

.0003 

114,912 

800 

.0018 

.0005 

129,276 

900 

.0022 

.0006 

143.640 

1.000 

.0026 

.0007 

£a2,d68,000  pounds  per  square  inch. 

172,868 

1,200 

.0035 

.0011 

201,096 

1,400 

.0046 

.0016 

229,824 

1,600 

.0057 

E«  1,515,000  pounds  per  square  inch. 

258,552 

1.800 

.0072 

.0029 

287,280 

2.000 

.0090 

.0038 

816,008 

2,200 

.0111 

.0051 

840,000 

First  crack. 

344,736 

2.400 

.0137 

.0070 

878,464 

2,600 

.0166 

.0091 

402,192 

2,900 

.0195 

.0113 

480,920 

8,000 

.0243 

.0150 

471,000 

8,279 

Ultimate  strength. 
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Marks,  E-88. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  1  month. 

Weight  per  cubic  foot,  148.08  pounds. 

Sectional  area,  144.00  square  inches. 

Gauged  length,  5''. 


Applied  loadfl. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

FoundM. 

Poundt, 

Inch. 

Inch. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0002 

0. 

43,200 

800 

.0005 

.0001 

67,600 

400 

.0007 

.0001 

72,000 

600 

.0010 

.0002 

86,400 

600 

.0013 

.0002 

E«2,273,000  pounds  per  square  inch. 

100.800 

700 

.0017 

.0004 

115,200 

800 

.0022 

.0006 

129,600 

900 

.0008 

144,000 

1,000 

.0082 

.0009 

E=l,966,000  pounds  per  square  inch. 

172.800 

1,200 

.0043 

.0013 

201,600 

1,400 

.0058 

.0017 

230.400 

1,600 

.0063 

.0021 

£=1,429,000  pounds  per  square  inch. 

2&9.200 

1,800 

.0077 

.0026  • 

288,000 

2,000 

.0093 

.0086 

816,800 

2.200 

.OUl 

.0041 

346,600 

2,400 

.0131 

.0055 

874.400 

2,600 

.0150 

.0069 

First  crack. 

408,200 

2,800 

.0186 

.0091 

432,000 

8,000 

.0252 

.0150 

492,600 

8  420 

Ultimate  strength. 

Marks,  E-86. 

Composition:  Alsen's  Portland  cement,  1;  sand,  0;  broken  stone. 

Age,  8  months. 

Weight  per  cubic  foot,  150.52  pounds. 

Sectional  area,  143.03  square  inches. 

Gauged  length,  5''. 


AppUed  loads. 

In  gauged  length. 

Renmrkii. 

Total. 

Persauare 
incn. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14.308 

100 

0. 

0. 

Initial  load. 

28,606 

200 

.0001 

0. 

42,909 

300 

.0004 

.0001 

67,212 

400 

.0008 

.0002 

71,515 

600 

.0011 

.0008 

85,818 

600 

.0014 

.0003 

£=2,273,000  pounds  per  square  inch. 

100,121 

700 

.0017 

.0004 

114,424 

800 

.0020 

.0006 

128,727 

900 

.0024 

.0007 

143,080 

1,000 

.0028 

.0008 

E— 2,260,000  pounds  per  square  inch 

171,686 

1,200 

.0085 

.0009 

200,242 

1,400 

.0041 

.0010 

228,848 

1,600 

.0047 

.0012 

1E=1,515,000  pounds  per  square  inch. 

257,454 

1,800 

.0059 

.0014 

286,060 

2,000 

.0073 

.0020 

814,666 

2,200 

.0098 

.0080 

First  crack. 

843,272 

2,400 

.0119 

.0043 

871.878 

2,600 

.0150 

.0050 

400,484 

2,800 

.0190 

.0062 

429,090 

8,000 

.0275 

.0140 

449,700 

8,144 

Ultimate  Ntrength. 
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Marks,  E-94. 

Composition:  Alsen's  Portland  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  months. 

Weight  per  cubic  foot,  147.97  pounds. 

Sectional  area,  142.32  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,232 

100 

0. 

0. 

Initial  load. 

28,464 

200 

.0002 

.0001 

42.696 

300 

.0003 

.0001 

66,928 

400 

.0005 

.0002 

71,160 

600 

.0007 

.0002 

85.392 

600 

.0009 

.0003 

E =4,167,000  pounds  per  square  Inch. 

99,624 

700 

.0010 

.0003 

113,856 

800 

.0012 

.0004 

128,088 

900 

.0014 

.OOM 

142.320 

1,000 

.0016 

.0006 

E=4,091,000  pounds  per  square  Inch. 

170,784 

1,200 

.0021 

.0006 

199,248 

1,400 

.0026 

.0007 

227,712 

1,600 

.0031 

.0009 

E=2,631,000  pounds  per  square  Inch. 

256,176 

1,800 

.0037 

.0011 

284,640 

2,000 

.0(M3 

.0013 

313. 104 

2, '200 

.0051 

.0017 

341,568 

2,400 

.0060 

.0020 

370,082 

2,600 

.0070 

.0024 

398,496 

2.800 

.0084 

.0031 

426,960 

8,000 

.0099 

.0039 

428,000 

First  crack. 

455.424 

3,200 

.0118 

.6650 

483,888 

3,400 

.0138 

.0062 

512,:?52 

8,600 

.0167 

.0080 

540,816 

3,800 

.0282 

.0157 

Ultimate  strength. 

Marks,  E-5. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  10  days. 

Weight  per  cubic  foot,  148.28  pounds. 

Sectional  area,  143.75  square  inches. 

Gauged  length,  5". 


Applie<l  loadH. 

In  gauged  length. 

Remarks. 

Total.     I'-^InX" 

Compres- 
sion. 

Set 

Pounds. 

14,375 

28, 7ri0 

43, 12.') 

57, 500 

71,875 

86,250 

100,625 

115,000 

129, 375 

143,750 

172,500 

201, 250 

230,000 

253,400 

Pounds. 

100 
200 

:m 

400 

500 

(KX) 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,763 

Inch. 

0. 
.0001 
.ooo:^ 

.0007 
.0013 
.0022 
.0033 
.0016 
.0060 
.0076 
.0110 
.0153 
.0207 

Inch. 
0. 
0. 
0. 
.0001 

.ooa3 

.0007 
.0014 
.0023 
.0033 
.0045 
.0068 
.0103 
.0146 

Initial  load. 

E =1,667,000  pounds  per  square  inch. 

£»  1,462,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  E-19. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  1  month. 

Weight  per  cubic  foot,  149.62  pounds. 

Sectional  area,  141.72  square  inches. 

Gauged  length,  6". 


In  gauge 

Compres- 
sion. 

d  length. 
Set 

RemarkB. 

Total. 

Fersqunre 
inch. 

PoundB. 
14,172 
28,344 
42,516 
56,688 
70,860 
85,082 
99,204 
118,376 
127,548 
141.720 
170,064 
198,408 
226,752 
240,000 
255,096 
283,440 
304,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

Inch. 

0. 
.0002 
.0005 
.0008 
.0011 
.0015 
.0020 
.0026 
.0038 
.0041 
.0061 
.0085 
.0113 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0004 
.0007 
.0010 
.0012 
.0017 
.0030 
.0044 
.0064 

Initial  load. 

Ea2,278.000  pound8  por  Kqiiare  inch. 

E«-l,876,000  poundA  per  fM)iiare  incli. 

First  crack. 
Ultimate  strength. 

1,800 
2,000 
2,146 

.0141 
.0175 

.0063 
.0109 

Marks,  E-15. 

Composition:  Alsen's  Portland  cement,  1;  sand,  3;  broken  stone,  6. 

Age,  3  months. 

Weight  per  cubic  foot,  149.14  pounds. 

Sectional  area,  144.71  square  inches. 

Grauged  length,  5''. 


AppUe 

d  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,471 

100 

0- 

0. 

InitUl  load. 

28,942 

200 

.0001 

0. 

43,413 

300 

.0004 

0. 

57,884 

400 

.0006 

.0001 

72,366 

500 

.0009 

.0001 

86,826 

600 

.0011 

.0002 

Es2.778,000  pounds  per  square  inch. 

1    101,297 

700 

.0014 

.0003 

115,768 

800 

.0018 

.0005 

1    130,239 

900 

.0021 

.0006 

'    144,710 

1,000 

.0025 

.0007 

E=2,500,000  pounds  per  st^uare  inch. 

173,662 

1,200 

.0038 

.0010 

202.594 

1,400 

.0044 

.0015 

231,536 

1.600 

.0055 

.0021 

E»  1.667,000  pounds  per  square  inch. 

260,478 

1,800 

.0068 

.0027 

289,420 

2,000 

.0085 

.0037 

,    318,362 

2,200 

.0102 

.0048 

847,304 

2,400 

.0127 

.0064 

First  crack. 

876,246 

2,600 

.0171 

.0103 

381,000 

2,633 

Ultimate  strength. 
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Marks,  E-22. 

Composition:  Alsen's  Portland  cement,  1;  sand,  8;  broken  stone,  6. 

Age,  6  months. 

Weight  per  cubic  foot,  147.24  pounds. 

Sectional  area,  144.84  square  inches. 

Grauged  length,  6". 


Applied  loads.       \     In  gauged  length. 

i 

Remarka 

Total       Peraquare    CompreB- 

Bet 

Pounds. 

U,4M 

28,968 

43,452 

57,936 

72,420 

86,904 

101,388 

115,872 

130,  a56 

144,840 

173,808 

202,776 

281,744 

260,712 

289,680 

318,648 

347,616 

876,584 

405,552 

480,000 

434,520 

461,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

2.200 

2,400 

2,600 

2,800 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0017 
.0023 
.0032 
.0(M1 
.0053 
.0067 
.0089 
.0108 
.0187 
.0179 

Inch, 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0006 
.0010 
.0013 
.0018 
.0025 
.0037 
.0047 
.0067 
.0097 

Initial  load. 

E= 3,571,000  poiindu  per  laqaare  inch. 

E =8,461,000  poandii  per  Rquare  inch. 
E = 1,724,000  pomidfl  per  square  Inch. 

First  craok. 
Ultimate  strength. 

3,000 
3,183 

.0245 

.0145 

Marks,  E-26. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  10  days. 

Sectional  area,  143.99  square  inches. 

Gauged  length-,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14,399 
28,798 
43,197 
57,596 
67,600 
81.800 

Pounds. 
100 
200 
300 
400 

Inch. 

0. 

.0021 
.0074 
.0138 

Inch. 

0. 

.0017 
.0061 
.0119 

Initial  load. 

First  crack. 
Ultimate  strength. 

568 
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Marks,  E-36. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  1  month. 

Sectional  area,  144.24  sqoare  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gaoired  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compies- 
sion. 

Set 

Pounda. 

Pounds. 

Inch. 

Inch. 

14,424 

100 

0. 

0. 

IniUal  load. 

28,848 

200 

.0016 

.0012 

Defective  bearing  surface,  doubtless  Influenc- 
ing micrometer  readings. 

48,272 

800 

.0029 

.0022 

^.896 

400 

.0039 

.0028 

72,120 

600 

.0046 

.0084 

86,644 

600 

.0058 

.0087 

E  a  1,662,000  pounds  per  square  inch. 

100,968 

700 

.0059 

.0041 

First  crack. 

115,892 

800 

.0066 

.0044 

129,816 

900 

.0076 

.0048 

186,200 

944 

Ultimate  strength. 

Marks,  E-41. 

Composition:  Alsen's  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  3  months. 

Sectional  area,  143.39  square  inches. 

Gauged  length,  5''. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounda. 

Pounds. 

Inch. 

Inch. 

14,889 

100 

0. 

0. 

Initial  load. 

28,678 

200 

.0006 

.0002 

48,017 

800 

.0012 

.0007 

67,866 

400 

.0020 

.0011 

71,696 

600 

.0028 

.0016 

86,034 

600 

.0040 

.0024 

£  » 1,662,000  pounds  per  square  inch. 

100,878 

700 

.0066 

.0084 

114,712 

800 

.0071 

.0044 

129,061 

900 

.0068 

.0066 

148,390 

1,000 

.0116 

.0077 

E  «- 1,154,000  pounds  per  square  inch. 

167,729 

1,100 

.0147 

.0102 

First  crack. 

166,100 

1,168 

Ultimate  strength. 
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Marks,  E  43. 

Composition:  Alsen^s  Portland  cement,  1;  sand,  6;  broken  stone,  12. 

Age,  6  months. 

Sectional  area,  143.64  square  inches. 

Grauged  length,  5". 


^ 

Applied  loiulfl. 

In  gauged  length. 

Remarks. 

Total. 

Persquiire 
inch. 

Comprefi- 
sion. 

Set. 

Pounds. 

PoundB. 

Inch. 

Inch, 

14,364 

100 

0. 

0. 

Initial  load. 

28,728 

200 

.0005 

.0002 

43,092 

300 

.0011 

.0005 

57,456 

400 

.0016 

.0008 

71,820 

500 

.0021 

.0011 

86,184 

600 

.0028 

.0014 

E  =  1,786,000  pounds  per  aqoare  inch. 

100,548 

700 

.0087 

.0020 

114,912 

800 

.0047 

.0026 

129,276 

900 

.0060 

.0084 

143,640 

1,000 

.0074 

.0043 

E  =  1,452,000  pounds  per  square  inch. 

172.368 

1,200 

.0116 

.0076 

201,096 

1,400 

.0190 

.0131 

First  crack. 

204,000 

1,420 

Ultimate  strength. 
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Marks,  C  3. 

Composition:  Alpha  Portland  cement,  1;  sand,  0;  broken  stone,  2. 

Age,  6  months. 

Weight  per  cubic  foot,  149.26  pounds. 

Sectional  area,  100.80  square  inches. 

Gauged  length,  5". 


AppUed  loftds. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compreft- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

10,060 

100 

0. 

0. 

Initial  load. 

20,160 

200 

0. 

0. 

90,240 

300 

.0001 

0. 

40,320 

400 

.0003 

0. 

CO.  400 

600 

.0006 

0. 

60,480 

600 

.0006 

.0001 

E  »  6,000,000  pounds  per  square  inch. 

70,560 

700 

.0008 

.0001 

80.640 

800 

.0010 

.0001 

90,720 

900 

.0011 

.0001 

100,800 

1,000 

.0012 

.0001 

E  »  4,091,000  pounds  per  square  Inch 

120,960 

1,200 

.0016 

.0002 

141,120 

1,400 

.0019 

.0003 

161.280 
181,440 

1,600 
1,800 

.0022 
.0026 

.0004 
.0006 

E  =  3,846,000  pounds  per  square  inch. 

aoi.eoo 

2,000 

.0030 

.0006 

201,600 

2,000 

.0031 

Second  application  of  load,  which  was 

BUS- 

tained  one  hour. 

201,600 

2,000 

.0034 

.0010 

221,760 

2,200 

.0037 

.0011 

241,920 

2,400 

.0040 

.0011 

262,080 

2,600 

.0044 

.0011 

282,240 

2,800 

.0049 

.0012 

802,400 

8,000 

.0054 

.0016 

322,660 

3,200 

.0058 

.0016 

342,720 

8,400 

.0062 

.0016 

862,880 

3,600 

.0066 

.0018 

883,040 

3,800 

.0073 

.0021 

403.200 

4,000 

.0079 

.0023 

423,360 

4,200 

.0082 

.0025 

443,  d20 

4,400 

.0087 

.0026 

463,680 

4,600 

.0092 

.0029 

483,840 

4,800 

.0096 

.0030 

604,000 

6,000 

.0102 

.0031 

624,160 

6.200 

.0107 

.0032 

644,320 

6,400 

.0112 

.0034 

First  crar.k. 

664,480 

6,600 

.0119 

.0087 

684,640 

6,800 

.0122 

.0038 

604,800 

6,000 

.0128 

.0040 

624,960 

6,200 

.0132 

.0042 

645,120 

6,400 

.0186 

.0044 

665,280 

6,600 

.0140 

.0045 

685,440 

6,800 

.0146 

.0051 

706,600 

7,000 

.0130 

.0044 

717,000 

7,113 

Ultimate  strength. 
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CHEMICAL  ANALYSES  OF  PORTLAND  CEMENTS  USED  IN  WATER- 
TOWN  ARSENAL  CONCRETE. 


Cement. 

Silica. 

Oxide  Of 
iron. 

Alumina. 

Lime. 

"S?" 

Snlphnr 
trioxlde. 

Carbon 
dioxide. 

Alpha 

8tor 

Standard 

Steel 

20.00 
21.78 
22.60 
81.02 

2  80          10.87 

2.50    ,       9.47 

2.60          11.98 

Ttror     I       14.60 

58.66 
56.34 
51.44 
42.16 
57.31 

3.35           1.34 
3.61            1.91 
3.61    •        1.67 
4.06            3.36 
2. 32             2. 32 

0.40 
0.50 
0.32 

2.56 
8.94 
5.96 
4.81 
4.45 

AlBen 

20.67            2.10    '       10.90 

H.  Doc.  300- 
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Mean  Compressive  Strength  of  Concrete  and  Mortar  Cubes. 


12-INCH  CUBES. 


Brand  of  cement. 


Age. 


Composition. 


Cement. 


Sand. 


Broken  stone. 


Mean 
strength 

per 
square 
inch. 


Alpha  Portland  . 


M09. 

8 


Alpha  Portland., 


Alpha  Portland . 
Alpha  Portland  . 
I  Alpha  Portland  . 
Alpha  Portland  . 
Alpha  Portland  . 


Alpha  Portland  . 
Steel  Portland... 


Norton's  Bosendale . 
Alpha  Portland 


Atlas  Portland 

Star  Portland 

Steel  Portland 

Saylor's  Portland  . . . . 
Oermania  Portland . . , 
Hoffman's  Rosendale. 
Norton's  Rosendale . . 
Alpha  Portland 

Alpha  Portland 


Alpha  Portland  . 


Alpha  Portland  . 


Alsen's  Portland  . 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
al 
a2 
as 
a2 
2 
2 
2 
1 
2 
8 
4 
6 
6 
7 
1 
1 
1 
1 
1 
1 
1 
al 


2-1' trap 

8-ftrap 

S—I^trap 

6— I"  trap 

7-Hr  trap 

8-*"  trap 

9-H*trap 

2— If!' trap 

8— ll^trap 

4-14*  trap 

fr-14*trap 

6— U"  trap 

7—1*^  trap 

8— If  tmp 

4-24*  trap 

4-14*  to  8^  pehbles 

4-14*  to  2i^broken  brick . 
6—14''  to  24"  broken  brick. 


4-24"  trap . 
4-24"  trap  . 

4^2i"trap; 


H^i 


K4*  trap. 
I*  trap. 

Satrap., 
f'tiap. 


4-24*  trap.. 

6-24*  trap.. 

8-24*  trap.. 
ia-24*trap. 
12— 2**  trap., 

'  trap.., 
trap... 
trap.. 
10-1*  trap.. 
12-1*  trap.. 

8-4*  tmp.. 


Anmdi. 
2,200 
2,149 
2,080 
1.6&1 
1.805 
1,028 
816 
1,768 
1,911 
2,155 
2,452 
2,124 
1.660 
1,882 
1,760 
8.206 
2,777 
2,207 
5,457 
4,199 
2,451 
2,996 
1,989 
277 
832 

4.8n 

2,506 

1,812 

829 

484 

185 

118 

5,570 

5,045 

1,748 

8,979 

4,858 

741 

648 

5,806 

2,884 

2,809 

2,260 

2,441 

2,4U 

2,178 

1,672 

1,185 

796 

738 

2,294 

1,626 

1,025 

620 

618 

8,079 
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Marks,  2. 

Composition:  Alpha  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  23.20  per  cent  of  cement 

Age,  4  months. 

Weight  per  cubic  foot,  135.8  pounds. 

Sectional  area,  145.32  square  inches. 

Grauged  length,  5". 


AppUed  loadH. 

In  gauged  length. 

Remarks. 

TV>tal. 

PerBqnare 
inch. 

Compres- 
sion. 

Set 

Paunda. 

Ptmndt. 

Inch. 

Inch. 

14,532 

100 

0. 

0. 

InitUl  load. 

29,064 

200 

.0001 

0. 

43,596 

300 

.0003 

0. 

58,128 

400 

.0006 

.0001 

87,192 

600 

.0008 

.0001 

116,256 

800 

.OOU 

.0001 

145,320 

1,000 

.0014 

.0002 

£=3.750.000  pounds  per  square  inch. 

174,384 

1,200 

.0018 

.0002 

203,448 

1,400 

.0021 

.0002 

282,612 

1,600 

.0025 

.0002 

£=i3,125.000  pounds  per  square  Inch. 

261,576 

1,800 

.0027 

.0001 

290,640 

2,000 

.0029 

.0001 

819.704 

2,200 

.0031 

.0001 

848.768 

2,400 

.0033 

.0001 

sn,882 

2,600 

.0035 

.0001 

406,896 

2,800 

.0066 

.0001 

435,960 

8,000 

.0088 

.0001 

465.024 

3,200 

.0040 

0. 

494,088 

3,400 

.0048 

—.0001 

I    528,152 

3,600 

.0046 

—.0005 

662,216 

3.800 

.0060 

-.0012 

568,000 

3,839 

Ultimate  strength. 

Marks,  10. 

Composition:  Alpha  Portland  cement,  1;  sand,  2. 

Water  used  in  mortar,  27.64  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  134.1  pounds. 

Sectional  area,  145.56  square  inches. 

(jauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Founds. 

FituituM. 

Inch. 

Inch. 

14,656 

100 

0. 

0. 

Initial  load. 

29,112 

200 

.0001 

0. 

43,668 

800 

.0008 

0. 

68,224 

400 

.0006 

0. 

72,780 

600 

.0006 

0. 

87,336 

600 

.0008 

0. 

B-8,125,000  pounds  per  square  inch. 

101,892 

700 

.0010 

0. 

116,448 

800 

.0012 

0. 

181,004 

900 

.0016 

0. 

146,560 

1,000 

.0018 

.0001 

E»2,647.000  pounds  per  square  inch. 

174,672 

1,200 

.0028 

.0001 

208,784 

1,400 

.0028 

.0001 

232,806 

1,600 

.0001 

262.008 

1.800 

.0086 

.0001 

291,120 

2,000 

.0068 

0. 

820,282 

2,200 

.0040 

—  .0002 

849,344 

2,400 

.0060 

-  .0018 

861,000 

2,411 

Ultimate  strength. 
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Marks,  12. 

Composition:  Alpha  Portland  cement,  1;  sand,  3. 

Water  used  in  mortar,  37.07  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  133.9  pojinds. 

Sectional  area,  144.96  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  ganged  lengtli. 

RemarkB. 

Total. 

Per  square 
lock. 

Compres- 
slon. 

Set 

Pounds. 

Founds. 

Inch. 

Inch. 

14,496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0002 

0. 

48,488 

800 

.0006 

0. 

67,984 

400 

.0010 

.0001 

72,480 

600 

.0018 

.0002 

86,976 

600 

.0017 

.0008 

E= 1,786,000  pounds  per  square  inch. 

101,472 

700 

.0022 

.0006 

U6,968 

800 

.0027 

.0006 

180.464 

900 

.0063 

.0007 

144,960 

1,000 

.0040 

.0009 

E»  1,462,000  pounds  per  square  Inch. 

178,962 

1,200 

.0066 

.0013 

202,944 

1,400 

.0061 

.0021 

231,986 

1,600 

.0117 

.0068 

268,600 

1,783 

Ultimate  strength. 

Marks,  19. 

Composition:  Alpha  Portland  cement,  1;  sand,  5. 

Water  used  in  mortar,  64.81  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  118.6  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Remarka 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14,496 
28,992 
43,488 
67,984 
72,480 
82,100 

Pownds. 
100 
200 
800 
400 
600 
666 

Inch. 
0. 
.0008 

.0017 
.0030 
.0063 

Inch. 
0. 
.0003 

.0006 
.0011 
.0088 

Initial  load. 
Ultimate  strength. 

OONOBETE   AND   MOBTAB   CUBES. 

Marks,  30. 

Composition:  Alpha  Portland  cement,  1;  sand,  6. 

Water  used  in  mortar,  60.78  per  cent  of  cement 

Age,  4  months. 

Weight  per  cubic  foot,  118  pounds. 

Sectional  area,  144.96  square  inches. 

Grauged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persqiiare 
inch. 

Compiei- 
don. 

Bet. 

Amndf. 
14.496 
21.744 
28,992 
88,100 

founds. 
100 
IfiO 
900 

228 

IwA. 
0. 
.0006 

.0022 
.0040 

Inch. 
0. 
.0004 

.0011 

Initial  load. 
UlUmate  strength. 

Marks,  35. 

Composition:  Alpha  Portland  cement,  1;  sand,  7. 

Water  used  in  mortar,  66.84  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  111.6  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Persanare 
inch. 

Compies- 
Bion. 

Bet 

Pounds. 
14.460 
7.280 
14.460 
21,200 

Pounds. 
100 
50 
100 

147 

IndL 
0. 

—.0007 
0. 
.0120 

IwA. 
0. 

Initial  load. 
Ultimate  strength. 
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Marks,  39. 

Composition:  Atlas  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  28.57  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  142.0  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persouare 
Incn. 

Compres- 
Bion. 

Set 

Poundt. 

Pounds. 

Inch. 

Inch. 

14,S20 

100 

0. 

0. 

Initial  load. 

29,040 

200 

0. 

0. 

68,000 

400 

.0001 

0. 

87,120 
116,160 
145,200 

600 

800 

1,000 

.0004 
.0006 
.0010 

0. 
0. 
0. 

£»6,260,000  poandfi  per  sqoare  inch. 

£=4,600,000  pounds  per  square  inch. 

174,240 

1,200 

.0012 

0. 

208.280 

1,400 

.0014 

0. 

282,820 

1,600 

.0017 

.0001 

E»S,846,000  pounds  per  square  inch. 

261,860 

1,800 

.0021 

.0001 

290,400 

2,000 

.0024 

.0001 

819,440 

2,200 

.0028 

.0002 

848.480 

2,400 

.0081 

.0008 

877,620 

2.600 

.0084 

.0008 

406,660 

2,800 

.0037 

.0004 

435,600 

8,000 

.0040 

.0004 

464,640 

8,200 

.0042 

.0005 

498,680 

8,400 

.0045 

.0005 

622,720 

8,600 

.0048 

.0006 

551,760 

8,800 

.0051 

.0006 

580,800 

4,000 

.0058 

.0007 

609,840 

4,200 

.0057 

.0007 

688,660 

4,400 

.0060 

.0007 

667,920 

4,600 

.0068 

.0007 

696,960 

4,800 

.0067 

.0008 

726,000 

5,000 

.0069 

.0007 

765,040 

5,200 

.0071 

.0007 

First  crack. 

784,080 

5,400 

.0078 

.0006 

809,000 

5,572 

UlUmate  strength. 
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Marks,  4Z. 

Composition:  Star  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  29.42  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  134.6  pounds. 

Sectional  area,  142.56  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

RcmarkR. 

Total. 

Per  square 
inch.' 

Compree- 
don. 

Set. 

Pounds, 

Pounds. 

Inch. 

hich. 

14,256 

100 

0. 

0. 

Initial  load. 

28,612 

200 

.0001 

0. 

67.021 

400 

.0004 

0. 

85,536 

600 

.0006 

0. 

E =4,167,000  iK>unds  per  square  Inch. 

114,048 

800 

.0010 

0. 

iS'SS 

1,000 

.0012 

0. 

E»3,750,000  pounds  per  squart;  Inch. 

171,072 

1.200 

.0016 

.0001 

199,684 

1.400 

.0019 

.0001 

228,096 

1,600 

.0022 

.0001 

E= 3,838.000  pounds  per  square  inch. 

256,608 

1,800 

.0025 

.0001 

285,120 

2,000 

.0028 

.0001 

813,632 

2.200 

.0031 

.0001 

842,144 

2,400 

.0035 

.0001 

370.666 

2.600 

.0039 

.0001 

399,168 

2,800 

.0042 

.0001 

427,680 

8,000 

.0046 

.0002 

456,192 

8,200 

.0050 

.0008 

484,704 

8,400 

.0065 

.0008 

618,216 

8,600 

.0061 

.0005 

541.728 

3.800 

.0067 

.0005 

670,240 

4,000 

.0072 

.0006 

698,752 

4,200 

.0060 

.0006 

627,264 

4,400 

.0087 

.0009 

656,776 

4.600 

.0095 

.0010 

684,288 

4,800 

.0106 

.0012 

712,800 

5,000 

.0114 

.0013 

741,312 

5,200 

.0128 

.0018 

769,824 

5.400 

.0146 

.0022 

780,000 

6,471 

Ultimate  strength. 

808 


OONOBETE    AND   MOBTAB   CUBES. 


Marks,  52. 

Composition:  Steel  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  33.46  per  cent  of  cement 

Age,  4  months. 

Weight  per  cubic  foot,  126.6  pounds. 

Sectional  area,  144.12  .square  inches. 

Gauged  length,  5". 


Applle 

d  londH. 

In  gauged  length. 

Remarkii. 

Total. 

Per  squre 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Tnclu 

Tnch. 

14,412 

100 

0. 

0. 

Initial  loMl. 

28,824 

200 

.0005 

0. 

43,236 

300 

.0011 

.0002 

57,648 

400 

.0017 

.0004 

72,060 

500 

.0023 

.0007 

!      86.472 

600 

.0080 

.0009 

Ea  1,190,000  pounds  per  nquare  Inch. 

100.881 

700 

.0039 

.0013 

115,296 

800 

.0048 

.0017 

129,708 

900 

.0057 

.0022 

144, 120 

1.000 

.0069 

.0028 

£»  1,096,000  pounds  per  square  inch. 

172,  W4 

1,200 

.0100 

.0048 

201,768 

1.400 

.0144 

.0060 

230,592 

1,600 

.0209 

.0134 

259,416 

1,800 

.0830 

.0235 

Ultimate  strength.   Cube  failed  upon  second  ap- 
plication of  this  load. 

Marks,  57. 

Composition:  Saylor's  Portland  cement,  1;  sand,  I. 

Water  used  in  mortar,  28.18  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  136.1  pounds. 

Sectional  area,  144.84  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,484 
28,968 
57,936 
86,904 
115,872 
144,840 
173,806 
202,776 
231,744 
260,712 
289,680 
318,648 
847,616 
376,584 
405.552 
434,520 
463,488 
492,456 
621,424 
550,392 
571,400 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3.800 

3,»I5 

Inch. 

0. 

.0002 
.0006 
.0009 
.0013 
.0017 
.0021 
.0025 
.0030 
.0084 
.0040 
.0044 
.0062 
.0058 
.0068 
.0076 
.0088 
.0101 
.0118 
.0140 

Tndi. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0002 
.0008 
.0001 
.0005 
.0006 
.0006 
.0010 
.0012 
.0014 
.0019 
.0023 
.0032 
.0043 

Initial  load. 

E»3, 125,000  pounds  per  square  inch. 
E =3,000,000  pounds  per  square  inch. 

Ea2,500,000  pounds  per  square  inch. 
Ultimate  strength. 

1 
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Marks,  62. 

Composition:  Germania  Portland  cement,  1;  sand,  1. 

Water  used  in  mortar,  26.33  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  135.0  pounds. 

Sectional  area,  144.96  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

RemarkB. 

Total. 

Per  aqiiare 
inch. 

CompreB- 
don. 

Set. 

1 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0002 

.0000 

43.488 

300 

.0004 

.0000 

67,984 

400 

.0006 

.0000 

72,480 

600 

.0009 

0. 

86,976 

600 

.0010 

0. 

E  »  2.600.000  pounds  per  square  inch. 

101,472 

700 

.0013 

0. 

115,968 

800 

.0014 

0. 

* 

130,464 

900 

.0017 

.0001 

144,960 

1,000 

.0019 

.0002 

E  a  2.647.000  pounds  per  square  inch. 

173,962 

1,200 

.0024 

.0002 

202,  M4 

1.400 

.0029 

.0003 

231,996 

1,600 

.0084 

.0001 

E  »  2.600,000  pounds  per  square  inch. 

260,928 

1,800 

.0089 

.0005 

289,920 

2,000 

.0043 

.0006 

818,912 

2,200 

.0049 

.0008 

847,904 

2.400 

.0066 

.0009 

876.896 

2,600 

.0062 

.0011 

406,888 

2,800 

.0069 

.0014 

484,880 

3,000 

.0079 

.0018 

463,872 

8.200 

.0087 

.0020 

492,864 

8.400 

.0097 

.0023 

621,866 

3.600 

.0111 

.0031 

660,848 

8,800 

.0124 

.0037 

670,000 
679,840 

First  crack. 

4,066" 

.*6i43" 

.om" 

601,000 

4,146 

.0184 

Ultimate  strength. 

Marks,  67. 

Composition:  Hoffman's  Bosendale  cement,  1;  sand,  1. 

Water  used  in  mortar,  34.51  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  127.9  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  lengths. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14.496 
28,992 
43.488 
67.984 
72,480 
86,976 
90.600 

Pounds. 
100 
200 
300 
400 
600 
600 
624 

Inch. 

0. 

.0012 
.0064 
.0060 
.0066 
.0099 

Inch. 
0. 
.0006 

.0023 
.0061 
.0063 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  72. 

Composition:  Norton's  Rosendale  cement,  1;  sand,  1. 

Water  used  in  mortar,  87.31  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  124.1  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Rcmarkn. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,460 
28.920 
48,880 
57,840 
62.000 
72,800 
82,100 

Pounds. 
100 
200 
800 
400 

Inch. 

0. 

.0019 
.0051 
.0112 

Inch. 

0. 

.0013 
.0035 
.0082 

Initial  load. 

First  crack. 
Ultimate  strength. 

500 
668 

.0062 

.0066 

• •••" 

Marks,  76. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  1. 

Water  used  in  mortar,  28.19  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  137.4  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14.460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

0. 

67,840 

400 

.0005 

,0001 

86,760 

600 

.0008 

.0001 

E  a  3,671,000  pounds  per  square  inch. 

115.680 

800 

.0011 

.0001 

144,600 

1,000 

.0013 

.0001 

B  =  3.760,000  pounds  per  square  inch. 

178,620 

1.200 

.0016 

.0001 

202,440 

1,400 

.0019 

.0001 

231.360 

1,600 

.0022 

.0001 

E  -  2,881,000  pounds  per  square  inch. 

260,280 

1,800 

.0024 

.0002 

289,200 

2,000 

.0027 

.0002 

318,120 

2,200 

.0030 

.0002 

847,040 

2,400 

.0083 

.0002 

876,960 

2,600 

.0035 

.0002 

404,880 

2,800 

.0088 

.0003 

433,800 

8,000 

.0041 

.0003 

462,720 

3,200 

.0043 

.0004 

491,640 

8,400 

.0046 

.0004 

520.660 

8,600 

.0049 

.0004 

649,480 

8,800 

.0052 

.0006 

578,400 

4.000 

.0056 

.0006 

607,320 

4.200 

.0060 

.0006 

636,240 

4,400 

.0064 

.0007 

666,160 

4,600 

.0069 

.0007 

694,080 

4,800 

.0074 

.0008 

760,600 

6,190 

Ultimate  strength. 

GOKOBETE   AND   MOBTAR   0UBE8. 


811 


Marks,  88. 

Compoi^ition:  Alsen's  Portland  cement,  1;  sand,  1;  f"  trap  rock,  3. 

Water  used  in  mortar,  38.12  per  cent  of  cement. 

A^e,  4  months. 

Weight  per  cubic  foot,  150.4  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inck. 

CompreB- 
Bion. 

Set. 

Pounds, 
14,472 
28,944 
43,416 
&7.888 
72.360 
86,832 
101,304 
115,776 
130,248 
144,720 
173,664 
202,608 
231.562 
260.496 
289.440 
818.384 
847.328 
876,272 
405,216 
440,000 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,040 

Inch, 

0. 

.0001 
.0008 
.0006 
.0008 
.0011 
.0018 
.0015 
.0019 
.0022 
.0080 
.0088 
.0046 
.0069 
.0076 
.0101 
.0186 
.0177 
.0232 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0008 
.0006 
.0006 
.0006 
.0011 
.0014 
.0019 
.0028 
.0041 
.0065 
.0091 
.0131 

IniUal  load. 

E»2.500,000  pounds  per  square  inch. 

E=2,812,000  pounds  per  square  inch. 
E»1.662,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  94. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  |"  trap 
rock,  2. 
Water  used  in  mortar,  42.86  per  cent  of  cement. 
Age,  4  months. 


eight  per  cubic  foot,  145.6  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,436 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0002 

0. 

43,808 

300 

.0004 

.0001 

67,744 

400 

.0007 

.0001 

72,180 

500 

.0009 

.0002 

86,616 

600 

.0011 

.0003 

£-3,125.000  pounds  per  square  inch. 

101,052 

700 

-0013 

.0004 

115.488 

800 

.0016 

.0004 

129,924 

900 

.0019 

.0005 

lii'^ 

1,000 

.0022 

.0006 

B-i2,812,000  pounds  per  square  inch. 

178,290 

1,200 

.0028 

.0007 

202,104 

1,400 

.0036 

.0010 

280,976 

1,600 

.0044 

.0013 

^-il,562,000  pounds  per  square  inch. 

259.848 

1,800 

.0057 

.0018 

288,720 

2,000 

.0076 

.0028 

817,592 

2,200 

.0108 

.0044 

846,464 

2,400 

.0185 

.0064 

872,000 

First  crack. 

876,886 

2,600 

.6i75 

.0094 

Ultimate  strength. 
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Marks,  96. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  i"  trap 
rock,  3. 

Water  used  in  mortar,  41.75  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  147.6  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
don. 

Set 

Pounds. 

14,520 

29,040 

43,500 

58,080 

72,600 

87,120 

101,640 

116,160 

130,680 

145,200 

174,240 

203,280 

232,320 

261,360 

290,400 

319,440 

348,480 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Inch. 

0. 

.0001 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0017 
.0020 
.0027 
.0066 
.0045 
.0067 
.0004 
.0140 
.0280 

Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.(MKU 
.0003 
.0004 
.0004 
.0006 
.0009 
.0014 
.0022 
.0088 
.0064 
.0162 

Initial  load. 

£=3,125,000  pounds  per  square  inch. 

■ 
E-2,812,000  pounds  per  square  inch. 

E  =1 1,250,000  pounds  per  square  Inch. 
Ultimate  strength. 

Marks,  102. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  t"  trap 
rock,  4. 

Water  used  in  mortar,  49.13  per  cent  of  cement. 
Age,  4  months. 

Weight  per  cubic  foot,  148.4  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Totol. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

P&unda. 

Pounds. 

Inch. 

Inch. 

14,484 

100 

0. 

0. 

IniUal  load. 

28,968 

200 

.0008 

.0001 

48,452 

800 

.0006 

.0001 

57,986 

400 

.0009 

.0002 

72.420 

500 

.0011 

.0002 

86,904 

600 

.0014 

.0004 

E =2,600,000  pounds  per  square  inch. 

101,388 

700 

.0018 

.0005 

115,872 

800 

.0021 

.0006 

130,356 

900 

.0025 

.0007 

144,840 

1,000 

.0020 

.0009 

E»2,2SO,000  pounds  per  square  inch. 

178,808 

1,200 

.0039 

.0018 

202.776 

1.400 

.0048 

.0016 

281,744 

1,600 

.0060 

.0021 

260,000 



First  crack. 

260.712 

1,800 

.0076 

.0029 

289,680 

2,000 

.0094 

.0087 

818,648 

2,200 

.0126 

.0058 

324,600 

2,241 

Ultimate  strength. 
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Marks,  106. 

Composition:   Alpha  Portland  cement,  1;  sand,  2;  2i"  and  f"  trap 
rock,  6. 
Water  used  in  mortar,  49.76  per  cent  of  cement. 
A^e,  4  months. 

\'^ight  per  cubic  foot,  148.9  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gau«red  length. 

Bemarks. 

.Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Ptmndt. 

14,436 

28,872 

48,308 

57,744 

72,180 

86,616 

101,052 

115,488 

129.924 

144.360 

178.282 

202.104 

280,976 

259,848 

288,720 

817,592 

346.464 

867,000 

Pmnds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1.200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,542 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0011 
.0014 
.0017 
.0021 
.0080 
.0042 
.0067 
.0078 
.0108 
.0151 
.0213 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0003 
.0006 
.0010 
.0018 
.0028 
0046 
.0075 
.0118 

Initial  load. 

Ea8,571,000  pounds  per  square  inch. 

Ba2,500,000  pounds  per  square  inch. 
Ea  1,186,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  117. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  and  t"  trap 
rock,  6. 
Water  used  in  mortar,  54.72  per  cent  of  cement. 
Age,  4  months. 

l/\^ight  per  cubic  foot,  149.7  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0002 

0. 

48,380 

800 

.0008 

0. 

57,840 

400 

.0005 

.0001 

72,800 

500 

.0007 

.0001 

86,760 

600 

.0009 

.0001 

E=»8,126.000  pounds  per  square  inch. 

101,220 

700 

0010 

.0002 

115,680 

800 

.0013 

.0002 

180,140 

900 

.0016 

.0003 

i^'SS 

1,000 

.0018 

.0003 

E =3,000,000  pounds  per  square  inch. 

178,500 

1,200 

.0026 

.0006 

202,440 

1,400 

.0087 

.0010 

281,860 

1,600 

.0053 

.0019 

TE= 1,816,000  pounds  per  square  inch. 

200,280 

1,800 

.0078 

.0032 

289,200 

2,000 

.0105 

.0052 

144,600 
109,200 

1,000 
755 

.0088 

Load  left  on  cube  at  5  p.  m. 

Load  on  cube  at  8  a.  m.,  after  15  hours. 

.0085 

14,460 
289,200 

100 

.0066 

2,000 

.0117 

.0060 

818,120 

2,200 

.0148 

.0068 

884,000 

2,810 

.0184 

First  crack. 

884,600 

2,814 

Ultimate  strength. 
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Marks,  121. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar,  48.89  per  cent  of  cement. 

Aee,  4  months. 

Weight  per  cubic  foot,  151.9  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  6". 


AppUed  loads. 

In  gau«red  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

I\)und8. 

14,496 

28,992 

48,488 

57,984 

72,480 

86,976 

101,472 

115,968 

130,464 

144,960 

173,952 

202,944 

231,986 

260,928 

289,920 

318,912 

838,800 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,334 

Inch. 

0. 

.0002 
.0004 
.0007 
.0009 
.0012 
.0016 
.0019 
.0028 
.0027 
.0088 
.0051 
.0066 
.0092 
.0189 
.0286 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0009 
.0014 
.0022 
.0031 
.0047 
.0081 
.0151 

• 
Initial  load. 

E =2,778,000  pounds  per  square  inch. 

E= 1,889,000  pounds  per  square  inch. 

"£=1,250,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  127. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  2i"  trap  rock,  6. 

Water  used  in  mortar,  66.67  per  cent  of  cement. 

Age,  four  months. 

Weight  per  cubic  foot,  150.6  pounds. 

Sectional  area,  144.84  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 
Inch. 

1 

Pounds. 

Pounds. 

Inch. 

14,484 

100 

0. 

0. 

Initial  load. 

28,968 

200 

.0001 

0. 

48.452 

800 

.0002 

0. 

57,986 

400 

.0004 

0. 

72,420 

500 

.0006 

.0001 

86,904 

600 

.0009 

.0001 

£a8, 125,000  pounds  per  square  inch. 

101,388 

700 

.0012 

.0001 

115,872 

800 

.0015 

.0008 

180,356 

900 

.0020 

.0005 

144,840 

1,000 

.0025 

.0006 

£=^2,868,000  pounds  per  square  inch. 

178,808 

1,200 

.0089 

.0012 

202,776 

1,400 

.0057 

.0022 

231,744 

1,600 

.0080 

.0037 

260,712 

1,800 

.0131 

.0078 

First  craok. 

279,900 

1,982 
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Marks,  131. 

Composition:  Alpha  Portland  cement,  1;  sand,  4;  2^^"  trap  rock,  8. 

Water  used  in  mortar,  87.02  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  144.1  pounds. 

Sectional  area,  144.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
rion. 

Bet. 

Pounds. 

Founds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0004 

.0002 

43,416 

300 

.0010 

.0004 

57,888 

400 

.0016 

.0008 

72.860 

600 

.0025 

.0014 

86,8S2 

600 

.0088 

.0022 

E=l,662,000  poundH  ptT  st^uare 

inch. 

101,804 

700 

.0053 

.0034 

115,776 

800 

.0077 

.0052 

130,248 

900 

.0117 

.0086 

144,720 

1,000 

.0177 

.0137 

First  crack. 

164,800 

1.139 

Ultimate  strength. 

Marks,  140. 

Composition:  Alpha  Portland  cement,  1;  sand,  5;  2i"  trap  rock,  10. 

Water  used  in  mortar,  100.50  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  139.6  pounds. 

Sectional  area,  145.08  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,508 
29,016 
43,524 
58,082 
72,540 
87,048 
101,556 
125,600 

Pounds, 
100 
200 
300 
400 
500 
600 
700 
866 

Inch. 

0. 

.0008 
.0023 
.0051 
.0091 
.0146 
.0209 

Inch. 

0. 

.0004 
.0016 
.0088 
.0071 
.0117 
.0171 

Initial  load. 

E=86a.000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  144. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  2Y'  trap  rock,  12. 

Water  used  in  mortar,  124.39  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  142  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


AppUed  loadH. 

In  gauged  length. 

_ 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,448 
28,896 
48,844 
67,792 
72,240 
86,688 
101,136 
112,000 
116,684 
116,700 

Pimnds. 
100 
200 
300 
400 
600 
600 
700 

Inch. 

0. 

.0006 
.0013 
.0024 
.0043 
.0073 
.0113 

Inch. 

0. 

.0002 
.0007 
.0014 
.0028 
.0062 
.0063 

Initial  load. 

£  =  1,190,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 

800 
801 

.0131 

.0089 

Marks,  153. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  4. 

Water  used  in  mortar,  55.31  per  cent  of  cement 

A^e,  4  months. 

Weight  per  cubic  foot,  143.1  pounds. 

Sectional  area,  144.48  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inc^. 

Compres- 
sion. 

Set. 

Pounds, 

Pounds. 

Inch. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0002 

0. 

43,344 

800 

.0006 

.0001 

67,792 

400 

.0006 

.0001 

72,240 

600 

.0009 

.0001 

86,688 

600 

.0010 

.0001 

E  »  2,778,000  pounds  per  square  inch. 

101,186 

700 

.0012 

.0001 

116,684 

800 

.0016 

.0002 

130,032 

900 

.0017 

.0002 

m,480 

1,000 

.0020 

.0003 

£  =1 2,647,000  pounds  per  square  inch. 

178,376 

1,200 

.0027 

.0004 

202,272 

1,400 

.0034 

.0006 

281,168 

1,600 

.0042 

.0006 

E  » 1,429,000  pounds  per  square  inch. 

260,064 

1,800 

.0062 

.0011 

288,960 

2,000 

.0069 

.0017 

817,866 

2,200 

.0068 

.0025 

346,762 

2,400 

.0121 

.0042 

375,648 

2,600 

.0175 

Ultimate  strength. 
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Marks,  167. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  f  trap  rock,  6. 

Water  used  in  mortar,  71.15  per  cent  of  cement. 

A^e,  4  months. 

Weight  per  cubic  foot,  140.2  pounds. 

Sectional  area,  144.48  square  mches. 

Gauged  length,  5". 


Applied  lottdH. 

In  gauged  length. 

Remarkn. 

Total. 

Per  sQuare 
Incn. 

Pound*. 

Compres- 
sion. 

Set. 
Inch. 

Poundg. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

43,344 

300 

.0006 

.0001 

57,792 

400 

.0007 

.0001 

72,240 

500 

.0010 

.0002 

86,688 

600 

.0013 

.0002 

E=s2,273.000  pounds  fwr  square  inch. 

101,136 

700 

.0017 

.0003 

115,684 

•  800 

.0022 

.0005 

130,082 

900 

.0026 

.0006 

144,480 

1.000 

.0034 

.0009 

K-- 1,800,000  pounds  per  square  Inch. 

173,376 

1,200 

.0063 

.0019 

202,272 

1,400 

.0121 

.0066 

217,000 

1,602 

.0180 

ntimatf  .strength. 

Marks,  180. 

Composition:  Alpha  Portland  cement,  1;  sand,  4;  ij"  trap  rock,  8. 

Water  used  in  moi^tar,  96.62  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  135.2  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 


T°«*i-  i^'^LX" 


I\mnd«. 
14,448 
28,896 
43,344 
67,792 
72,240 
86,688 
101, 136 
116,584 
130,032 
137,000 


Pound*. 
100 
200 
300 
400 
600 
600 
700 
800 
900 
948 


In  gauged  length. 

Compres-  |        «^.. 
sion.       I 


Inch. 

0. 

.0002 
.0004 
.0007 
.0009 
.0013 
.0017 
.0024 
.0037 
.0042 


Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0005 
.0012 


Remarks. 


Initial  load. 


E-=:i 2,083,000  pounds  per  square  inch. 


Ultimate  strength. 


H.  Doc.  300- 


-52 
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Marks,  191. 

Composition:  Alpha  Portland  cement,  1;  sand,  5:  ^"  tmp  rock,  10. 

Water  used  in  mortar,  118.57  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  134.3  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5". 


Applied  loads. 


In  grauged  length. 


Total. 


Pounds. 
14,460 
28,920 
4S,380 
57,840 
72,800 
86,760 

107  700 


Per  squari'    Compre»- 
inch.  slon. 


Pounds. 

Inch. 

Tnch. 

100 

0. 

0. 

200 

.0008 

0. 

300 

.0011 

.0008 

400 

.0022 

.0011 

500 

.0067 

.0087 

600 

.0126 

.0097 

745 

Remarks. 


Set. 


Initial  load. 


£=3862.000  ponndfl  per  iiquare  Inch. 
Ultimate  strength. 


Marks,  205. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  S^"  trap  rock,  12. 

Water  used  in  mortar,  149.52  per  cent  of  cement. 

Age,  4  months. 

Weight  per  cubic  foot,  135  pounds. 

Sectional  area,  144.60  square  inches. 

Grauged  length,  5". 


Applied  load.8. 

In  gauged  length. 

"                  1 

1 

1                                   Remarks. 

Total. 

1 

Per  square 
inoh. 

Ifmnds. 

(^omprej^- 
sion. 

Set. 

Poutid9. 

Inch. 

Inch. 

14,460 

100 

0.                   0. 

;  Initial  load. 

28.920 

200 

.0003           0. 

43,380 

300 

.0007              .0001 

57,840 

400 

.0012    '          .0003 

72,800 

500 

.0018    !          .0006 

J 

86,760 

600 

.0025    1          .0010 

R  =  l.()67.000  pounds  per  square  inch. 

101,220 

700 

.0040              .0018 

115,680 

800 

.0061              .0034 

128,600 

889 

.0144      

UltlmaU*  strength. 
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Marks,  217. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  2. 

Water  used  in  mortar,  48.89  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  137.7  pounds. 

Sectional  area,  145.32  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

PermoATe 
Inch. 

Compres- 
sion. 

Set. 

J\nmdt. 

Pcmnda. 

Inch. 

Inch. 

14,532 

100 

0. 

0. 

Initial  load. 

29.064 

200 

.0001 

0. 

48,596 

800 

.0008 

0. 

58,128 

400 

.0004 

0. 

72,660 

500 

.0006 

0. 

87,192 

600 

.0009 

0. 

£=2,778,000  pounds  per  square  inch. 

101,724 

700 

.0011 

0. 

116,266 

800 

.0018 

0. 

180,788 

900 

.0015 

.0001 

145,820 

1,000 

.0019 

.0002 

£=^2,647,000  pounds  per  square  inch. 

174,884 

1,200 

.0023 

.0002 

208,448 

1,400 

.0080 

.0004 

282,512 

1.600 

.0039 

.0007 

£=1,613,000  pounds  per  square  inch 

261,576 

1,800 

.0050 

.0010 

290,640 

2,000 

.0065 

.0017 

319,704 

2,200 

.0091 

.0030 

843,600 

2,864 

Ultimate  strength. 

Marks,  222. 

Composition:     Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock, 

Water  used  in  mortar,  i9.39  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  143.5  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5". 


Applied  loadK. 


I 


Totol. 


Pound*. 

14,400 

28,800 

48,200 

67,600 

72,000 

86,400 

100,800 

115,200 

129,600 

144.000 

172,800 

201,600 

280,400 

259.200 

288,000 

809,900 


Per  square 
incn. 


J^mnds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,152 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0001 
.0008 
.0006 
.0007 
.0009 
.0011 
.0014 
.0017 
.0020 
.0029 
.0044 
.0069 
.0116 
.0191 


Set. 


0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0008 
.0006 
.0014 
.0029 
.0061 
.0119 


Remarks. 


Initial  load. 

£»8,125,000  pounds  per  square  inch. 

£=2,617,000  pounds  per  square  inch. 
£=909.000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  228. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  5. 

Water  used  in  mortar,  57.28  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  140.5  pounds. 

Sectional  area,  143.88  square  inches. 

Gauged  length,  5". 


Appliei 

1  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bouare 
inch. 

Compreft- 
sion. 

Set. 

Pounds. 

•  Pounds. 

Inch. 

Inch. 

14,388 

100 

0. 

0. 

Initial  load. 

28,776 

200 

.0001 

0. 

43,164 

300 

.0008 

0. 

57,652 

400 

.0006 

0. 

71,940 

500 

.0009 

.0001 

86,328 

600 

.0012 

.0001 

£  «  2,278,000  pounds  per  sqiiare  inch. 

100,716 

700 

.0015 

.0002 

115,104 

800 

.0020 

.0004 

129,492 

900 

.0024 

.0006 

143,880 

1,000 

.0030 

.0008 

£  =:  2.045,000  pounds  per  square  inch. 

172,656 

1,200 

.0043 

.0014 

201,432 

1,400 

.0067 

.0025 

230,208 

1,600 

.0105 

.0050 

258,984 

1,800 

.0220 

.0139 

263,000 

1,828 

Ultimate  strength. 

Marks,  235. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  ^"  trap  rock,  6. 

Water  used  in  mortar,  60.29  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  142.9  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

PcrsQuarc 
incii. 

Compres- 
sion. 

Set. 

Pounds. 

PouTids. 

Inch. 

Incfi. 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0002 

0. 

43,236 

300 

.0005 

.0001 

57,  «8 

400 

.0008 

.0001 

72,060 

500 

.0011 

.0001 

86,472 

600 

.0014 

.0002 

£  =  2,083,000  pounds  per  square  inch. 

100,884 

700 

.0019 

.0004 

115,296 

800 

.0023 

.0006 

129,708 

900 

.0030 

.0007 

144,120 

1,000 

.0037 

.0010 

E  =  1, 667,000  pounds  per  square  inch. 

1?2,944 

1,200 

.0059 

.0021 

201,768 

1,400 

.0096 

.0042 

230.592 

1,600 

.0174 

.0097 

267,100 

1,853 

Ultimate  strength. 
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Marks,  243. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  7, 

Water  used  in  mortar,  61.35  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  132.5  pounds. 

Sectional  area,  144.24  square  inches. 

6au(2fed  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total.       ^^]^^ 

1 

Compres- 
sion. 

Set. 

Pounds. 
14,424 
28.848 
48,272 
57.696 
72,120 
86.544 
100,968 
115,892 
129,816 
141,800 

Pounds. 
100 
200 
800 
400 
600 
600 
700 
800 
900 
988 

Itich. 

0. 

.0002 
.0007 
.0012 
.0020 
.0061 
.0062 
.0082 
.0140 

Inch. 

0. 
.0001 
.0001 
.0004 
.0007 
.0018 
.0027 
.0019 
.0096 

Initial  load. 

K  =  1.389,000  pounds  per  square  inch. 
Ultimate  strength. 

Marks,  252. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  8. 

Water  used  in  mortar,  66.67  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  130.7  pounds. 

Sectional  area,  145.08  square  inches. 

Ghiuged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Ptrnnds. 
14,508 
29.016 
48,524 
58.082 
72.540 
87.048 
101,556 
116,064 
130,572 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 

Inch. 

0. 
.0003 
.0007 
.0011 
.0018 
.0030 
.0054 
.0121 
.0290 

Inch. 

0. 

0. 
.0001 
.0002 
.0005 
.0011 
.0028 
.0081 
.0232 

Initial  load. 

E  « 1.816.000  pounds  per  square  inch. 
Ultimate  strength. 
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Marks,  263. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  9. 

Water  used  in  mortar,  72.38  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  133.1  pounds. 

Sectional  area  144.24  square  inches. 

Gauged  length,  5". 


Applied  lofLdfi. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
indh. 

Compret- 
sion. 

Set. 

Pmmda. 

14,424 
28,848 
48,272 
57,696 
72,120 
86,544 
100,968 
115,200 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
799 

Inch. 

0. 
.0002 
.0010 
.0019 
.0066 
.0071 
.0148 

Inch. 

0. 

0. 
.0002 
.0006 
.0016 
.0042 
.0100 

Initial  load. 

E  -  862,000  pounds  per  square  inch. 
Ultimate  strength. 

Marks,  264. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  trap  rock,  2. 

Water  used  in  mortar,  47.26  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  140.6  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  length,  6". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Poundt. 

P&unda 

Inch, 

Inch, 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

48,272 

800 

.0008 

0. 

57,696 

400 

.0005 

0. 

72,120 

500 

.0007 

0. 

86,544 

600 

.0010 

.0001 

£  »  2,778,000  pounds  per  square  inch. 

100,968 

700 

.0012 

.0001 

115,892 

800 

.0014 

.0002 

129,816 

900 

.0016 

.0008 

144,240 

1,000 

.0020 

.0004 

E  =*  2,812,000  pounds  per  square  inch. 

178,088 

1,200 

.0028 

.0006 

201,986 

1,400 

.0088 

.0010 

280,784 

1,600 

.0055 

.0019 

269,682 

1.800 

.0098 

.0044 

268.000 

1,828 

Ultimate  strength. 
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Marks,  272. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  3. 

Water  used  in  mortar,  50.98  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  146.9  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 



_ 

- 

. 

Remarks. 

Total. 

Per  BQuare 
inch. 

Compres- 
sion. 

Set. 

POUTUU. 

POU7ld8. 

Inch. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

43,344 

300 

.0004 

0. 

57,792 

400 

.0005 

0. 

72,240 

500 

.0009 

.0002 

86,688 

600 

.0012 

.0003 

E=2, 778,000  pounds  per  siiuare  inch. 

101, 136 

700 

.0015 

.0004 

115,584 

800 

.0018 

.0007 

180,032 

900 

.0024 

.0009 

144.480 

1,000 

.0030 

.0012 

E =2,500,000  pounds  per  s«iuare  inch. 

173,376 

1,200 

.0048 

.0023 

202.272 

1,400 

.0075 

.0041 

231,168 

1,600 

.0114 

.0072 

260,064 

1.800 

.0163 

.0110 

290,200 

2,009 

Ultimate  strength. 

Marks,  274. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  4. 

Water  used  in  mortar  55.56  per  cent  of  cement. 

Ap^e,  3  months. 

Weight  per  cubic  foot,  151.1  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

i                                  Remarks, 
set.       ^ 

Pounds. 

14,486 

28.872 

43,308 

67,744 

72,180 

86,616 

101,062 

115,488 

129,924 

144,860 

1    173,232 

1    202,104 

230.976 

259.848 

288.720 

317,500 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,199 

Inch. 

0. 

.0002 
.0004 
.0007 
.0010 
.0018 
.0015 
.0019 
.0023 
.0029 
.0040 
.0051 
.0066 
.0076 
.0076 

Inch. 

0.             Initial  load. 

0. 

.0001    ; 

.0001 

.0002 

.  0004      E=-2,778,000  poundH  j  er  square  inch. 

.0005 

.0006 

.0008    , 

.  0010      E««2,868,000  iwuuds  per  square  inch. 

.0015 

.0021    . 

.0028 

.0031    I 

.0026    '  First  crack. 
j  TTlt^mate  rtrflnfft*!. 

f 
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Marks,  278. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock,  5, 

Water  used  in  mortar,  46.46  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  152.0  pounds. 

Sectional  area,  145.08  square  mches. 

Ghaiuged  length,  5". 


Applic 

d  loads. 

—             1 

Remarks. 

Total. 

Per  square 
Incin. 

Pounds. 

Comprefi- 
Bion. 

Bet. 

1 

Pounds. 

Inch. 

Inch. 

14.508 

100 

0. 

0. 

Initial  load. 

29,016 

200 

.0001 

0. 

43,524 

300 

.0004 

0. 

68,032 

400 

.0007 

.0001 

72.540 

600 

.0010 

.0002 

87,048 

600 

.0013 

.0002 

E =2.273,000  pounds  per  square  inch. 

101,666 

700 

.0015 

.0003 

116,064 

800 

.0019 

.0006 

130, 572 

900 

.0022 

.0006 

145,080 

1.000 

.0026 

.0007 

E =2,368.000  pounds  per  square  Inch. 

174,096 

1,200 

.0036 

.0011 

203,112 

1.400 

.0047 

.0014 

232,128 

1,600 

.0063 

.0023 

E^  1,250,000  pounds  per  square  inch. 

261,144 

1,800 

.0085 

.0036 

290,160 

2,000 

.0111 

.0052 

391,100 

2,696 

Tensile  strength. 

Marks,  286. 

Composition:  Alpha-Portland  cement,  1;  sand,  2;  li"  trap  rock, 6. 

Water  used  in  mortar,  64.68  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  154.3  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5". 


Applied  loadB.        | 

In  gauge 

d  length. 

Remarkfi. 

Total. 

Per  square 
inch.      1 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0002 

0. 

43,488 

300 

.0006 

.0001 

67,984 

400 

.0010 

.0008 

72,480 

600    1 

.0013 

.0005 

86.976 

600 

.0018 

.0007 

E =2.273,000  pounds  per  square  inch. 

101,472 

700    ' 

.0024 

.0010 

115,968 

800    i 

.0029 

•  .0012 

130,464 

900 

.0035 

.0014 

144.960 

1,000    : 

.0042 

.0017 

£=1.800,000  pounds  per  square  inch. 

173.962 

1,200 

.0057 

.0026 

202,944 

1,400 

.0076 

.0037 

231,936 

1,600 

.0097 

.0051 

'£=1.429,000  pounds  per  square  inch. 

260,928 

1,800 

.0123 

.0071 

289.920 

2,000 

.0156 

.0096 

318, 000 

First  crack. 

318. 912 

2,200 

.0201 

.0131 

368.000 

2,539 



Ultimate  strength. 
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Marks,  296. 

Composition:  A]pha*Portland  cement,  1;  sand,  2;  li"  trap  rock,  7. 

Water  used  in  mortar  70.24  per  cent  of  cement 

Age,  3  months. 

Weight  per  cubic  foot,  148.7  pounds. 

Sectional  area,  144.36  square  inches. 

Grauged  length,  5". 


Applied  loadR. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Poundi. 

Inch. 

Inch. 

14,496 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0003 

0. 

43,808 

800 

.0009 

.0003 

57,744 

400 

.0015 

.0006 

72,280 

500 

.0024 

.0011 

86,616 

600 

.0036 

.0018 

E=»1.889,000  pounds  per  square  inch. 

101,052 

700 

.0062 

.0031 

116,488 

800 

.0075 

.0045 

129,924 

900 

.0101 

.0064 

144.860 

1,000 

.0138 

.0089 

Esl,023,000  pounds  per  square  inch. 

173,282 

1.200 

.0200 

.0142 

First  crack. 

221,500 

1,534 

Ultimate  strength. 

Marks,  301. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  trap  rock,  8. 

Water  used  in  mortar,  70.47  per  cent  of  cement 

Age,  3  months. 

Weight  per  cubic  foot,  141.7  pounds. 

Sectional  area,  145.56  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

Set. 

Pounds. 

Pounds. 

Inch. 

14,656 

100 

0. 

0. 

Initial  load. 

29,112 

200 

.0003 

.0001 

43,668 

300 

.0007 

.0002 

58,224 

400 

.0013 

.0006 

72,780 

600 

.0020 

.0010 

87,336 

600 

.0034 

.0018 

E= 1,562.000  pounds  per  square  inch. 

101.892 

700 

.0060 

.0030 

116,448 

800 

.0071 

.0044 

131,004 

900 

.0099 

.0062 

145,560 

1,000 

.0140 

.0094 

E=s978,000  pounds  per  square  inch. 

160,116 

1,100 

.0230 

.0167 

First  crack. 

161,400 

1,109 

Ultimate  strength. 
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Marks,  402. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar  63.32  per  cent  of  cement. 


Affe,  3  months. 


eight  per  cubic  foot,  162.1  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Pereqiiare 
inch. 

Potmds. 

Compres- 
sion. 

Set. 

Pounds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43,416 

800 

.0005 

0. 

57.888 

400 

.0007 

.0001 

72,360 

500 

.0011 

.0004 

86,8.32 

600 

.0014 

.0006 

E =2,778,000  ptiunds  per  sqaare  inch. 

101,301 

700 

.0020 

.0008 

115.776 

800 

.0024 

.0010 

180,248 

900 

.0029 

.0012 

144,720 

1,000 

.0086 

.0016 

E= 2,250,000  poonds  per  square  inch. 

173,664 

1,200 

.OOfiO 

.0023 

202,608 

1,400 

.0068 

.0084 

231.552 

1,600 

.0090 

.0047 

260,496 

1,800 

.0123 

.0074 

281,000 



First  crack.                                               • 

289.440 

2,666 

.0174 

.0110 

318,384 

2,200 

.0220 

.0150 

Ultimate  strenoth. 

Failed  upon  the  second  application  of 

the   1 

maximum  load. 

1 

Marks,  411. 

Composition:  Steel  Portland  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar  64.67  per  cent  cement 

A^e,  3  months. 

Weight  per  cubic  foot,  151.6  pounds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  6'\ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

28,920 

43,880 

57,840 

72,300 

86,760 

101,220 

116,680 

180,140 

144.600 

178,520 

202,440 

231,360 

251,000 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,786 

Inch. 

0. 

.0002 
.0005 
.0008 
.0011 
.0015 
.0020 
t    .0026 
.0039 
.0048 
.0086 
.0132 
.0202 

Inch. 

0. 
.0001 
.0001 
.0002 
.0003 
.0005 
.0008 
.0018 
.0022 
.0080 
.0060 
.0099 
.0158 

Initial  load. 

E='2,600,000  pounds  per  square  inch. 

£=2,600,000  pounds  per  square  inch. 

First  crack. 
TTItimate  "treTigth, 
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Marks,  481. 

Composition:  Norton's Rosendale  cement,  1;  sand,  2;  2i"  trap  rock,  4. 

Water  used  in  mortar,  70.13  per  cent  of  cement. 

Aee,  8  months. 

Weight  per  cubic  foot,  145.9  pounds. 

Sectional  area,  144.86  square  inches. 

Gauged  length,  5". 


Applied  loads.             In  gauged  length. 

Remarks.  ■ 

1 

0^^«*'       set. 

Pounds. 
7,218 
14,486 
21,664 
28,872 
82,600 
66,200 

P&ttnds. 
60 
100 
160 
200 
226 
889 

Inch,            Inch. 

0.                  0. 
.0029             .0027 
.0068             .0066 
.0161             .0149 
.0800     

Initial  load. 

First  crack. 
Ultimate  strength. 

1 

1    '     '     ' 

Marks,  485. 

Composition:  Norton's  Rosendale  cement,  1;  sand,  2. 

Water  used  in  mortar,  61.91  per  cent  of  cement. 

Age,  8  months. 

Weight  per  cubic  foot,  122  pounds. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5". 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Persqnare 
inch. 

Compres- 
sion. 

Set 

Pounds. 
7,264 
14,608 
21,762 
29,016 
88,200 
42,200 

Pounds. 
60 
100 
160 
200 
229 
291 

Inch. 

0. 

.0006 
.0018 
.0048 
.0090 

Inch. 

0. 

.0002 
.0009 

.0061 

Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  446. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  3"  peb- 
bles, 4. 

Water  used  in  mortar,  48.68  per  cent  of  cement. 
Age,  3  months. 

Weight  per  cubic  foot,  145.9  pounds. 
Sectional  area,  144.72  square  inches. 
Grauged  length,  5". 


Applied  loads. 

In  gauged  length. 

1 

Remarkii. 

Total. 

Per  Muare 
Incn. 

Compres- 
Blon. 

Set. 

i 

Potmda, 

Pounds. 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,  M4 

200 

.0001 

0. 

48,416 

800 

.0008 

0. 

57,888 

400 

.0005 

0. 

72,860 

500 

.0007 

.0001 

86.882 

600 

.0009 

.0001 

Rs8,125,000  pounds  per  square  inch. 

101,904 

700 

.0011 

.0002 

115,776 

800 

.0012 

.0002 

180,248 

900 

.0014 

.0003 

144,720 

1,000 

.0016 

.0003 

E«3, 461.000  pounds  per  square  inch. 

173,664 

1.200 

.0021 

.0005 

202,608 

1.400 

.0025 

.0005 

281,552 

1,600 

.0029 

.0006 

Ea3,83S,000  pounds  per  square  inch. 

260,496 

1,800 

.0032 

.0006 

289,440 

2,000 

.0035 

.0007 

818,384 

2,200 

.0040 

.0008 

847,328 

2,400 

.0044 

.0009 

876,272 

2,600 

.0051 

.0010 

405,216 

2.800 

.0060 

.0012 

484,160 

8,000 

.0078 

.0014 

440,000. 

First  crack. 
Ultimate  strength. 

468,104 

3.200 

.0086 

.0009 

Marks,  456. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  2i"  broken 
brick,  4. 

Water  used  in  mortar,  64.69  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  130.3  pounds. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5". 


Applied  loads. 


Total. 


I  Per  square 
I      Inch. 


In  gauged  length. 


Compres- 
sion. 


Set. 


Pounds. 

14,d08 

29,016 

43,524 

58,082 

72,540 

87,048 

101,556 

116,064 

130,572 

145,060 

174,096 

208.112 

232.128 

261,144 

290,160 

319,176 

848,192 

860,500 


Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2.200 

2.400 

2.485 


Inch. 

0. 

.0008 
.0004 
.0007 
.0009 
.0012 
.0014 
.0017 
.0021 
.0024 
.0088 
.0042 
.0056 
.0071 
.0101 
.0151 
.0230 


Bemarka. 


JficA. 
0. 
0. 
0. 

.0001 

.0001 

.0002 

.0002 

.0008 

.0004 

.0005 

.0007 

.0009 

.0014 

.0019 

.0038 

.0056 

.0090    I 


Initial  load. 

Ec-2,500.000  pounds  per  square  inch. 

E«2.868.000  pounds  per  «|aare  inch. 

'B«  1,020,000  pounds  per  square  inch. 

Flnt  crack. 
Ultimate  strength. 
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Marks,  466. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  1^"  to  2i"  broken 
brick,  6. 
Water  used  in  mortar,  82.82  per  cent  of  cement. 


Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persauare 
Inch. 

Compres- 
sion. 

Set 

Founds, 

Founds. 

Inch. 

Inch. 

14,682 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0001 

0. 

43,696 

800 

.0004 

0. 

68,128 

400 

.0007 

0. 

72,660 

600 

.0009 

0. 

87,192 

600 

.0011 

0. 

£=2,273,000  pounds  per  square  inch. 

101.724 

700 

.0014 

0. 

116,266 

800 

.0017 

.0001 

ISO,  788 

900 

.0020 

.0002 

145,820 

1,000 

.0024 

.0008 

£=2,148,000  pounds  per  square  inch. 

174,384 

1,200 

.0083 

.0006 

208,448 

1,400 

.0043 

.0010 

232,612 

1,600 

.0064 

.0015 

£=1,260,000  pounds  per  square  ihch. 

261,576 

1,800 

.0073 

.0022 

290,640 

2,000 

.0099 

.0038 

319.704 

2,200 

.0132 

.0066 

321,000 

First  crack. 

348,768 

2,'466" 

.'6i88*' 

."6687** 

Ultimate  strength. 
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Marks,  483. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  1. 

Water  used  in  moi-tar,  32.46  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  136.9  pounds. 

Sectional  area,  145.32  square  inches. 

Grauged  length,  5". 


Applied  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds, 

Inch, 

Inch, 

14,632 

100 

0, 

0. 

Initial  load. 

29,064 

200 

.0002 

0. 

58,128 

400 

.0005 

.0001 

87,192 

600 

.0008 

.0001 

£»3,571.000  pounds  per  square  inch. 

116,266 

800 

.0010 

.0001 

145,320 

1,000 

.0012 

0. 

£=3,750,000  pounds  per  square  inch. 

174,384 

1,200 

.0018 

—.0001 

203,448 

1,400 

.0014 

-.0001 

232,612 

1,600 

.0016 

-.0002 

£=6,000,000  pounds  per  square  inch. 

261,576 

1,800 

.0018 

—.0002 

290,640 

2,000 

.0020 

—.0002 

319,704 

2,200 

.0021 

—.0002 

348.768 

2,400 

.0028 

—.0001 

377,882 

2,600 

.0025 

-.0001 

406,896 

'2,800 

.0027 

—.0001 

435,960 

3,000 

.0030 

0. 

465,024 

3,200 

.0032 

0. 

494,088 

3,400 

.0084 

0. 

523,162 

3,600 

.0037 

.0001 

552,216 

3,800 

.0039 

.0001 

681,280 

4,000 

.0042 

.0001 

610,344 

4,200 

.0048 

.0001 

639,408 

4.400 

.0047 

.0002 

668,472 

4,600 

.0050 

.0003 

697,536 

4,800 

.0064 

.0004 

726,600 

5,000 

.0057 

.0004 

755,664 

5,200 

.0060 

.0006 

First  ciBCk. 

784,728 

5,400 

.0064 

.0006 

810,000 

5,574 

.0105 

Ultimate  strength. 

Sustained  the  maximum  load  1  minute,  then 



.  fiiUed. 
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Marks,  485. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  2. 

Water  used  in  mortar,  40.18  per  cent  of  cement.  * 

Affe,  3  months. 

Weight  per  cubic  foot,  134.1  pounds. 

Sectional  area,  145.68  square  inches. 

Gauged  length,  5". 


Applied  InAdR. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PoundB. 

Pmmds. 

Inch. 

Inch. 

14,568 

100 

0. 

0. 

Initial  load. 

29.136 

200 

.0002 

0. 

58,272 

400 

.0005 

0. 

87,406 

600 

.0008 

.0001 

£=3,571,000  pounds  per  square  inch. 

116,644 

800 

.0010 

.0001 

145,680 

1.000 

.0012 

.0001 

E=s4,091.000  pounds  per  square  inch. 

174,816 

1,200 

.0015 

.0001 

203,962 

1,400 

.0017 

.0001 

283)088 

1,600 

.0020 

.0002 

E =3,846,000  pounds  per  square  inch. 

262,224 

1,800 

.0023 

.0002 

291,360 

2,000 

.0027 

.0008 

320,496 

2,200 

.0030 

.00(H 

849,632 

2,400 

.0033 

.00(H 

878,768 

2,600 

.0085 

.0005 

407,904 

2,800 

.0039 

.0005 

437,040 

8,000 

.0042 

.0005 

466,176 

8,200 

.0044 

.0005 

495,312 

8,400 

.0048 

.0006 

624,448 

8,600 

.0052 

.0006 

553,684 

8,800 

.0066 

.0007 

582,720 

4,000 

.0069 

.0007 

611,856 

4,200 

.0063 

.0006 

640,992 

4,400 

.0068 

.0004 

650,500 

4,465 

Ultimate  strength. 

Marks,  489. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  3. 

Water  used  in  mortar,  53.15  per  cent  of  cement. 

Age,  3  months. 

Weight  per  cubic  foot,  127.6  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Inch. 

0. 

.0002 
.0007 
.0011 
.0016 
.0020 
.0026 
.0034 
.0042 
.0053 
.0065 
.0084 
,0120 

Set. 

Inch. 

0. 

0. 

.0001 
.0002 
.0002 
.0002 
.0008 
.0004 
.0006 
.0011 
.0015 
.0023 
.0043 

Pound*. 
14,520 
29,040 
68,080 
»7,120 
116, 160 
145,200 
174,240 
208,280 
232,820 
261,360 
290,400 
819,440 
S48.480 
365,000 

Ptmndt. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,514 

Initial  load. 

E=2, 778,000  pounds  per  square  inch. 
I  E=2,600,000  pounds  per  square  inch. 

E =1.662,000  pounds  per  square  inch. 
Ultimate  strength. 

882 


CONCBETE   AND   MOBTAB   CUBBS. 


Marks,  494. 

Composition:  Alpha  Portland  cement,  1;  gmnite  dust,  2;  2i"  trap 
rock,  4. 
Water  used  in  mortar,  59.09  per  cent  of  cement. 
Age,  3  months. 

Weiffht  per  cubic  foot,  154.2  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5". 


Applied  IcNwK        i      In  gauged  length. 

TrifAi        *'<^f  «l"are    Compres-  I       ^  . 
Total.     ,      i^  gion        I       btt. 


Poundtt. 
14,544 
29, 088 
58, 176 
87,264 
116.352 
145,440 
174,528 
203,616 
232,704 
261,792 
290.880 
292,000 
819,968 
349,056 
401,400 


Pounds. 

Itick. 

Inch. 

100 

0. 

0. 

200 

.0002 

0. 

400 

.0006 

.0001 

600 

.0013 

.0003 

800 

.0021 

.0007 

1,000 

.0033 

.0011 

1,200 

.0045 

.0018 

1,400 

.0063 

.0027 

1,600 

.0088 

.0014 

1.800 

.0113 

.0060 

2,000 

.0146 

.0087 

2,200 

.0184 

.0117 

2,400 

.0223 

.0147 

2,760 

Remarks. 


Initial  load. 

£«2..)00,000  poundH  per  square  inch. 
E»2,045,000  pounds  per  square  inch. 

E^  1,351,000  poundsi  per  scjuare  Inch. 

First  crack. 

Ultimate  strength. 


Four  Cubes  of  Concrete  Made  from  a  Lot  of  Cement  Which 
Had  Been  in  Store.  The  Cement  Had  Swelled  in  the 
Barrel. 

Marks,  78. 

Composition:   Alsen   cement,    1;    fine  sand,    1;    broken   stone,    3. 
(^"  ring  stone.) 
Water  used  in  mortar,  35.20  per  cent  of  cement. 
Age,  11  days. 

Set  in  luola,  1  day;  in  water,  10  days. 
Weiffht  per  cubic  foot,  14:6.15  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  5". 


Applied  loadR. 

In  gauged  length. 

Remarks. 

Total. 

Per  squan* 
inch. 

Compres- 
sion. 

Set. 

Ptmnds. 

Prmndg. 

Inch. 

Inch. 

14.544 

100 

0. 

0. 

Initial  load. 

•29.088 

200 

.0002 

0. 

13,632 

300 

.0004 

.0001 

58,176 

400 

.0007 

.0001 

72,720 

500 

.0010 

.0002 

87,2&1 

tiOO 

.0014 

.0004 

£=2,600,000  pounds  per  square  Inch. 

101,808 

700 

.0019 

.0006 

116, 352 

800 

.0025 

.0009 

i;«),896 

900 

.00^ 

.0014 

145,440 

1.000 

.(X)4« 

.0022 

E^  1,^75,000  pounds  per  square  incn. 

174,528 

1.200 

.0091 

.OOM 

193,700 

1,332 

ritimate  strength. 

CONCRETE    AND  MOBTAR   CUBES. 
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Marks,  79. 

Composition:   Alsen  cement,   1;    fine  sand,   1;    broken  stone,   3. 
(1"  ring  stone.) 
Water  used  in  mortar,  35.26  per  cent  of  cement. 
Age,  26  days. 

Set  in  mold,  1  day;  in  water,  25  days. 
Weight  per  cubic  foot,  149.01  pounds. 
Sectional  area,  144.84  square  inches, 
(jauged  length,  5". 


Applied  loads. 

In  gauged  lengrth. 

Remark*. 

Total. 

Per  nquare 
inch. 

Pounda. 

Comprei*- 
slon. 

Set 

P&ttnds. 

Inch, 

Inch, 

14,484 

100 

0. 

0. 

Initial  load. 

28,968 

200 

.0001 

0. 

48,462 

800 

.0002 

U 

67,996 

400 

.0003 

0. 

72,420 

soo 

.0004 

0. 

86,904 

600 

.0006 

0. 

£—5,000,000  pounds  per  sqnave  Inch. 

101,888 

700 

.0007 

0. 

116,872 

800 

.0010 

0. 

180,856 

900 

.0012 

0. 

144,840 

1,000 

.0016 

0. 

£—3,000,000  pounds  per  square  inch. 

178,806 

1,200 

.0019 

.0001 

202,776 

1,400 

.0090 

.0008 

222,600 

1,587 

Ultimate  strength. 

1 

Marks,  80. 

Composition:    Alsen   cement,   1;    fine   sand,   1;    broken   stone,   3. 
(f"  ring  stone.) 
Water  used  m  mortar,  35.26  per  cent  of  cement. 
Age,  41  days. 

Set  in  mola,  1  day;  in  water,  40  days. 
Weight  per  cubic  foot,  148.63  pounds. 
Sectional  area,  144.84  square  inches. 
Ghkuged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

0. 

.0001 
.0008 
.0004 
.0006 
.0006 
.0010 
.0012 
.0014 
.0018 
.0024 
.0088 
.0048 
.0064 
.0090 
.0158 

Set. 

Pounds. 

14,484 

28,968 

43,452 

.      57,986 

72,420 

86,904 

,    101,388 

115,872 

'    180,356 

144,840 

173,808 

202,776 

231, 744 

260,712 

289.680 

818,648 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0005 
.0006 
.0016 
.0022 
.0068 

Initial  load. 

£—8,571,000  pounds  per  square  inch. 

£=3,000,000  pounds  per  square  inch. 
£=1.351,000  pounds  per  square  inch. 

Ultimate  strength. 

H.  Doc.  300- 
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Marks,  81. 

Composition:    Aleen  cement,  1;    fine    sand,  1;    broken  stone,   3. 
(f "  ring  stone.) 
Water  used  in  mortar,  35.26  per  cent  of  cement. 
Age,  48  days. 

Set  in  mold,  1  day;  in  water,  47  days. 
Weight  per  cubic  foot,  151.37  pounds. 
Sectional  area,  145.44  square  inches. 
Ghtuged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch, 

Compres- 
sion. 

Set. 

JPumnda. 
16,644 
29,068 
48  682 
68,176 
72,720 
87,264 
101,806 
116,362 
130.896 
146,440 
174,628 
^,616 
282,704 
261,792 
290.880 
319.968 
849.066 
878.144 

Poundi. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1.000 

1,200 

1400 

1.600 

.     1,800 

2,000 

2,200 

2.400 

2,600 

Inch, 

0. 

.0001 
.0004 
.0007 
.0009 
.0011 
.0018 
.0016 
.0019 

.0080 
.0088 
.0060 
.0064 
.0067 
.0120 
.0180 
.0270 

Inch. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0008 
.0004 
.0006 
.0006 
.0006 
.0011 
.0017 
.0024 
.0087 
.0068 
.0099 
.0170 

Initial  load. 

£—2,778,000  pounds  per  square  inch. 

£—2,647,000  pounds  per  square  inch. 
£-1,615.000  pounds  per  square  Inch. 

Ptrst  crack. 
Ultimate  strength. 
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COMPBESSION  TESTS   OF  COKCBETS  PBI8MS. 


841 


Gauffed  Section. 


~4-. 


Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
The  mortar  waa  made  first  and  then  4  parts  of  broken  stone  from 
i"  to  i"  diameter  added. 


No.  of 
teat. 

Harks. 

A«e. 

Dixnenilons. 

BectioDAl 
area. 

First 
crack. 

Ultimate  strength. 

Height 

Compreflted 

T6tal. 

Per 
square 
Inch. 

^f- 

Indha, 

/ncAa. 

iMheM. 

Sq.itMhfU. 

Amndf. 

Amndf. 

^ownd*. 

10837 

7/7 

12.11 

8.08 

8.10 

65.04 

109,200 

109,200 

1,678 

10838 

7/7 

19 

12.12 

8.00 

8.06 

64.48 

116,960 

U6,960 

1,814 

10839 

7/7 

19 

12.07 

8.04 

8.08 

64.96 

U8,400 

118,400 

i;828 

10840 

7/7 

19 

12.08 

8.04 

8.05 

64.72 

142,800 

144.160 

2,227 

10841 

7/7 

20 

12.18 

8.01 

8.03 

64.32 

185,072 

154,368 

2^400 

10842 

7/7 

20 

12.03 

8.02 

8.01 

64.24 

147, 752 

147,762 

2,800 

10843 

7/13 

13 

12,10 

8.12 

8.01 

65.04 

181,900 

181,900 

2,028 

10844 

7/13 

13 

12.11 

8.11 

8.03 

65.12 

120,600 

120,600 

1,862 

10845 

7/13 

14 

12.13 

8.09 

8.12 

65.69 

118,242 

118,242 

1800 

10846 

7/13 

14 

11.97 

8.16 

8.03 

65.62 

123,100 

123.100 

1,879 

10847 

7/15 

11 

12.12 

8.02 

8.17 

65.62 

68.620 

68,620 

1047 

10848 

7/15 

11 

12.15 

8.06 

8.11 

65.87 

88,200 

96.160 

1,466 

10849 

7/15 

11 

12.12 

8.06 

8.11 

65.37 

98,066 

117,200 

1798 

10860 

7/15 

12 

12.14 

8.10 

8.09 

65.58 

98,295 

101,900 

1,665 

10851 

7/20 

6 

12.09 

8.05 

8.16 

65.61 

61,000 

64,600 

985 

10852 

7/20 

6 

12.00 

8.05 

8.06 

64.88 

62,600 

62,600 

965 

10853 

7/20 

6 

12.18 

8.01 

8.05 

64.48 

64,480 

68,460 

1,062 

10854 

7/20 

6 

12.10 

8.02 

8.07 

64.72 

71,192 

88,700 

1293 

842  001CPBE8SI0N  TB8T8   OF  OONCBBTE  PRISMS. 

No.  10841. 

Marks,  7/7. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  20  days. 

Height,  12'M8. 

Sectional  area,  8".01x8".03=64.32  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remark!. 

Total. 

Pertqoare 
inch. 

Comprea* 
don. 

Bet. 

Poundt. 

Poundt. 

Inch. 

Inch, 

6,482 

100 

0. 

0. 

Initial  l(M|d. 

12,864 

200 

.0001 

0. 

19,296 

800 

.0006 

0. 

26,728 

400 

.0006 

.0001 

82,160 

600 

.0006 

.0002 

38,692 

600 

.0006 

.0002 

£»4,167,000  poundii  per  square  inch. 

46,024 

700 

.0010 

.0008 

61,466 

800 

.0018 

.0006 

W,888 

900 

.0016 

.0004 

64,820 

1,000 

.0017 

.0006 

Eb8,760,000  pounds  per  square  inch. 

70,762 

1,100 

.0020 

.0006 

77,184 

1,200 

.0028 

.0007 

88,616 

1800 

.0028 

.0006 

90,048 

1,400 

.0088 

.0010 

96,480 

1,600 

.0089 

.0013 

102,912 

1,600 

.0046 

.0016 

109,844 

1,700 

.0068 

.0019 

116,776 

1,800 

.0062 

.0024 

122,208 

1,900 

.0075 

.0082 

128,640 

2,000 

.0069 

.0040 

186,072 

2,100 

.0110 

.0058 

First  crack. 

141,604 

2,200 

.0181 

.0074 

147,086 

2,800 

.0166 

.0101 

164,868 

2,400 

.0220 

Ultimate  strength. 

COMPBE88ION  TESTS   OF   CONGBETE  PBI8MS. 

No.  10842. 
Marks,  7/7. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  20  days. 
Height,  12".03. 

Sectional  area,  8".02x8".01 =64.24  square  inches. 
Grauged  length,  5". 


84$ 


AppUed  loads. 

In  gauge 

d  length. 

Remarks. 

Total. 

PerBQuare 
inch. 

Comprea- 
sion. 

set 

Poundi. 

Povndt. 

Inch. 

Inch. 

6,424 

100 

0. 

0. 

InitJal  load. 

12,848 

200 

0. 

0. 

19,272 

800 

.0001 

0. 

25,096 

400 

.0002 

0. 

82,120 

600 

eoo 

:^ 

0. 
0. 

E-6,250,000  pounds  per  square  Inch. 

44,968 

700 

.0006 

0. 

51,802 

800 

.0006 

.0001 

57,816 

900 

.0011 

.0001 

• 

64,240 

^»^ 

.0015 

.0002 

E-8,461,000  pounds  per  square  Inch. 

70,664 

1,100 

.0017 

.0008 

77,088 

1,200 

.0021 

.0004 

88,512 

1,800 

.0025 

.0007 

89,986 

1.400 

.0080 

.0009 

96,860 

1,600 

.0085 

.0011 

102,784 

1,600 

.0080 

.0018 

109,208 

1,700 

.0046 

.0016 

115,682 

1,800 

.0065 

.0022 

122,066 

1,900 

.0064 

.0025 

128,480 

2,000 

.0078 

.0006 

184,904 

2,100 

.0090 

.0044 

141,828 

2,200 

.0110 

.0057 

147, 762 

2,800 

Ultimate  strength. 

844  0OKFBE88ION   TESTS   OF   CONCBBTE   PB1SM8. 

No.  10845. 
Marks,  7/13. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  14  days. 
Height,  12".  13. 

Sectional  area,  8".09X8".12=65.69  square  inches. 
Gauged  length,  5". 


Applied  IcNulB. 

In  gauged  length. 

Remarks. 

Total. 

PerMiuare 
inch. 

Comprea- 
sion. 

Set. 

F&undt. 

PoumU, 

Inch. 

Inch. 

6,560 

100 

0. 

0. 

Initial  load. 

13,188 

200 

0. 

0. 

19,707 

800 

0. 

0. 

26,276 

400 

.0001 

0. 

82,845 

600 

.0002 

0. 

89,414 

600 

.0004 

0. 

E»6,2SO*000  poiinda  per  square  inch. 

46,988 

700 

.0006 

0. 

62,662 

800 

.0008 

0. 

59,121 

900 

.0011 

0. 

65.690 

1.000 

.0014 

.0001 

£»8,461,000  pounds  per  square  inch. 

72,259 

1,100 

.0018 

.0002 

78,828 

1,200 

.0022 

.0004 

85.897 

1,800 

.0027 

.0006 

91,966 

1,400 

.0088 

.0009 

98,585 

1,500 

.0041 

.0012 

1 

105,104 

1,600 

.0050 

.0017 

m,678 

1,700 

.0069 

.0090 

118,242 

1,800 

.0170 

Ultimate  strength. 

No.  10846 
Marks,  7/13. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  14  days. 
Height,  11".97. 

Sectional  area,  8".16x8".03=65.62  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incii. 

Compres- 
sion. 

Set 

Poundt. 

I\>und9. 

Inch, 

Inch. 

6,562 

100 

0. 

0. 

IniUal  load. 

18,104 

200 

0. 

0. 

19,656 

800 

.0002 

0. 

26,208 

400 

.0004 

0. 

82,700 

600 

.0006 

0. 

89,812 

600 

.0008 

.0001 

£a8,571,000  pounds  per  square  inch. 

45,864 

700 

.0010 

.0002 

52.416 

800 

.0014 

.0008 

58,968 

900 

.0017 

.0005 

65,620 

1,000 

.0022 

.0007 

72,072 

1,100 

.0029 

.0010 

78,624 

1,200 

.0084 

.0018 

85,176 

1,800 

.0048 

.0018 

91,728 

1,400 

.0058 

.0024 

98,280 

1,500 

.0067 

.0082 

104,882 

1,600 

.0086 

.0045 

111,384 

1,700 

.0105 

.0059 

117,986 

1,800 

.0185 

.0082 

128.100 

1,879 

Ultimate  strength. 

COMPBES8IOK  TESTS    OF   OONCBETE   PBI8HB. 

No.  10849. 
Marks,  7/15. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  11  dsLyB. 
Height,  12'M2. 

Sectional  area,  8".06X8'M1=66.87  square  inches. 
Gauged  length,  5". 
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Applied  loads. 

In  gauged  length. 

RemarlM. 

Total. 

PerMuare 
Inch. 

Comprea- 
Bion. 

Set 

F&undt. 

P&undt, 

Inch. 

Inch, 

6,587 

100 

0. 

0. 

Initial  load. 

18,074 

200 

.0001 

0. 

19,611 

800 

.0002 

0. 

26,148 

400 

.0008 

1 0001 

82,686 

600 

.0005 

.0001 

89,222 

600 

.0007 

.0002 

£-5,000,000  pounds  per  square  inch. 

45,7S9 

700 

.0011 

.0008 

62,296 

800 

.0016 

.0005 

58,888 

900 

.0020 

.0008 

65,870 

1,000 

.0080 

.0014 

Ea2,812,000  pounds  per  square  inch. 

71,907 

1,100 

.0041 

.0022 

78,444 

1,200 

.0058 

.0068 

84,961 

1,800 

.0080 

.0048 

91,518 

1,400 

.0097 

.0062 

98,055 

1,500 

.0120 

.0061 

First  crack. 

117,200 

1,798 

Ultiniate  strength. 

No.  10,860. 
Marks,  7/15. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 
Age,  12  days. 
Height,  12".14. 

Sectional  area,  8'M0X8".09=65.63  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total, 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Ptmnds. 

Pounds. 

Tneh, 

Inch, 

6,558 

100 

0. 

0. 

Initial  load. 

18,106 

200 

.0001 

0. 

19,659 

800 

.0002 

0. 

26,212 

400 

.0003 

0. 

82,765 

600 

.0004 

0. 

89,818 

600 

.0006 

.0001 

Es5,000,000  pounds  per  square  inch. 

45,871 

700 

.0008 

.0001 

62,424 

800 

.0010 

.0001 

68,977 

900 

.0012 

.0001 

65,530 

1.000 

.0014 

.0001 

Es8,461,000  pounds  per  square  inch. 

72,068 

1.100 

.0016 

.0002 

78,636 

1,200 

.0018 

.0002 

85,189 

1,800 

.0023 

.0002 

91,742 

1,400 

.0062 

.0003 

96,295 

1,500 

.0045 

.0009 

First  crack. 

101,900 

1,555 

Ultimate  strength. 
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No.  10,853. 
Marks,  7/20. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone^  4. 
Age,  6  daj^s. 
Hteight,  12'M8. 

Sectional  area,  8".01x8".05=64.48  square  inches. 
Gkiuged  length,  5". 


Applied  loAdfi. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Foundt. 
6,448 
12,896 
19,844 
25,792 
82,240 
88,688 
45,186 
51,584 
58.032 
64,480 
68,450 

Pound*. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1.000 
1,062 

Inch. 

0. 

0. 

.0001 
.0002 
.0006 
.0018 
.0019 
.0082 
.0068 
.0094 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0006 
.0006 
.0018 
.0026 
.0091 

Initial  load. 

E=>2,600,OQO  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

No.  10,854. 

Marks,  7/20. 

Composition:  Alsen  cement,  1;  sand,  2;  broken  stone,  4. 

Age,  6  days. 

Height,  12'M0. 

SecUonal  area,  8".02x8".07=64.72  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarka 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

P&und*. 
6,472 
12,944 
19,416 
25,888 
32,860 
88,882 
45,804 
61,776 
58,248 
64,720 
71,192 
77,664 
88,700 

Pound*. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,298 

Inch. 

0. 

0. 
.0001 
.0006 
.0006 
.0009 
.0015 
.0028 
.0038 
.0049 
.0076 
.0106 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0004 
.0009 
.0015 
.0025 
.0048 
.0068 

Initial  load. 

Ea8,125,000  pounds  per  square  inch. 

B>-1,875,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strength. 
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^^YAMMEBTHAL   FLINT "    LIMESTONE. 
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Compression  Tests. 

1 


^ 
\ 

No.  of  test 

Dimensions. 

Sectional 
area. 

First  crack. 

Ultimate  strangth.       i 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

10265 
10266 

Jnehe$, 
4.06 
4.08 

Inclux. 
4.05 
4.05 

Inches. 
4.05 
4.04 

Sq.inckCB. 
16.40 
16.86 

Pounds. 
961,000 
178,000 

Pounds. 
474,800 
802,600 

Pounds. 
28,951 
18,496 

Transverse  Tests. 


'^ 

^ 

\ 

^ 
^ 

N 

'1/ 
« —  «- 

^ 

« —   <»• 

» 

Stones  supported  at  ends  20"  apart  and  loaded  at  the  middle  over  a 
length  of  1". 


No.  of  test. 

Dimensions. 

Ultimate  strength. 

Breadth. 

Inches. 
4.04 
4.09 

Depth. 

Total. 

Modulusof 
rupture,  R. 

1QQ61                   ..     

Inches. 
6.04 
6.06 

Pounds. 
6,760 
10,010 

Pounds. 
1,376 
2,000 

10262    

H.  Doc.  800 64 
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Shearino  Tests. 


No.  of  lert. 

Shearing  dimen- 
sions. 

Shearing 
area. 

Shearing  strength. 

Total. 

Per 
square 
inch. 

10263   

Jndux. 
4.06X6.04X2 
4.04x6.05x2 

Sq.ineheB, 
49.04 
48.88 

Pounds. 
123,500 
84.800 

PountU. 
2,518 
1,735 

10264  

Compression  Test  of  Red  Granite. 


Sample  sawed  out  of  a  larger  block  and  faces  rubbed  flat. 


No.  of  test. 


Dimensions. 


Height. 


Inches. 
4.03 


CompresEied 
surface. 


Inches. 
4.00 


Inches. 
4.01 


Sectional 
area. 


q.  inches. 
16.04 


First  crack. 


Piounds. 
444,000 


Ultimate  strength. 


Totol. 


Pounds. 
459,500 


Per  square 
inch. 


Pounds. 
28,647 


Pyramidal  fi-acture. 


OEMBirr   BBIQUETTES. 

Cement  Briquettes. 

beach's  rosendale  cement. 
briquettbb  set  in  air  24  hours. 
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Fineness. 

DimeiiflionB. 

Tensile  strength. 

No.  of 

tert. 

BUrks. 

Sectional 
area. 

Residae  on  sieves.    1 

1 

Width. 

Thick- 
nesB. 

Total. 

Perranare 
inch. 

80-mesh. 

lOO-mesh. 

9MS 

Inches. 

{     1.01 

1.01 

1.02 

i.od 

1.02 
1.01 

Sq.  inches. 
1.01 
1.08 
1.08 

Pounds. 
119 
156 
120 

Pounds. 
118 
161 
116 

Percent. 
12.0 

Percent. 
12.6 

9649 

r    1.02 

1.02 
1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

129 
92 
120 

126 
90 
118 

19.1 

19.1 

9660 

I      1.02 
1.01 
1.02 

1.00 
1.01 
1.00 

1.02 
1.02 
1.02 

180 
126 
116 

127 
124 
114 

18.7 

18.8 

9561 

r    1/02 

\      1.02 
I      1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

137 
109 
115 

134 
107 
118 

16.6 

17.0 

9552 

I      1.02 
1.02 
1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

146 
168 
148 

142 
166 
146 

10.6 

11.9 

9658 

r      1.02 
1.02 
1.02 

1.00 
1.00 
1.00 

1.02 
1.02 
1.02 

97 

70 
86 

96 
69 
88 

16.2 

17.0 

9664 

1.02 
1.02 
1.01 

1.01 
1.01 
1.01 

1.08 
1.08 
1.02 

86 
128 
186 

88 
124 
138 

19.5 

20.0 

9666 

1.02 
1.02 
1.02 

.96 
1.00 
1.00 

1.00 
1.02 
1.02 

124 
138 
164 

124 
185 
151 

18.6 

18.7 

9656 

f      1.01 
1.02 
1.01 

1.00 

1.00 

.99 

1.01 
1.02 
1.00 

98 
146 
162 

97 
143 
152 

11.0 

12.0 

9667 

10 

1.02 
1.02 
1.01 

1.00 
1.00 
1.00 

1.02 
1.02 
1.01 

156 
141 
174 

162 
188 
172 

14.6 

16.4 

9658 

11 

f      1.02 
1.02 
1.02 

1.01 
1.00 
1.00 

1.03 
1.02 
1.02 

128 
121 
187 

124 
119 
184 

20.6 

20.8 

9660 

12 

f      1.02 

1.02 

I      1.02 

1.00 

.96 

1.00 

1.02 
1.00 
1.02 

160 
166 
142 

147 
155 
189 

16w0 

16.5 

9660 

13 

1.01 

1.01 

I      1.02 

1.01 
1.00 
1.00 

1.02 
1.01 
1.02 

164 
161 
182 

162 
149 
129 

21.0 

21.6 

briquettes  set  in  air  2  HOURS,  AND  IN  WATER  22  HOURS. 


9663 
9564 
9566 
9666 
9567 
9668 
9669 
9670 
9671 
9572 

1 
2 

10 
11 
12 

1.00 
1.01 
1.01 
1.01 
1.01 
1.01 
1.01 
1.02 
1.02 
1.02 

.96 

.96 
1.00 

.99 
1.00 

.99 
1.00 
1.00 
1.00 
1.00 

.96 
.99 
1.01 
1.00 
1.01 
1.00 
1.01 
1.02 
1.02 
1.02 

70 
79 
78 
78 
68 
79 
63 
62 
66 
79 

71 
80 
72 
78 
62 
79 
62 
61 
66 
77 

ENDURANCE  OF  ROTATING  SHAFTS. 
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ENDURANCE   OF   ROTATING   SHAFTS. 

Shafts  turned  down  from  bars  li"  diameter. 
Diameter  1".     Speed  of  rotation,  600  per  minute. 
Length  between  end  supports,  33". 
Loaded  over  4"  length  at  middle. 
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No.  of 
test. 

Marks. 

('Arbon. 

Maximum 
flber  stress 
pcrsquare 

40,000 
40,000 
40,000 
40,000 
40,000 
40,000 

40,000 
40,000 

Total  num- 
ber of 
rotations. 

Treatment  of  steel. 

RemarlcK. 

304 
307 
306 
309 
310 
308 

311 
817 

l-C-2 

2-C-2 

3-C-2 

7-B~l 

9-C-2 

ll-C-3 

f    .7x1 

1         1 

/      7x1 

I        7 

0.161 
0.172 
0.341 
0.733 
0.824 
1.094 

\    0.26 
1    0.28 

453,700 

366,500 

535,200 

56,518,910 

65,679,000 

50,214,720 

27,546,930 
36,502,480 

Untreated,  hot  rolled  bar. 
do 

Ruptured. 

Do! 
Not  ruptured. 
Do. 
Do. 

Raptured. 
JNot  ruptured. 

do 

do 

do 

do 

Annealed  at  low  heat 

/Oil  tempered  and  an- 
\    nealed  at  high  heat. 

IMPACT  TESTS. 
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mPACT  TBSTS. 

Impact  tes1»  were  inaugurated  upon  the  softer  metals  under  com- 
pression loads,  using  flat-ended  cylindrical  specimens.  They  rested 
upon  an  anvil  naving  a  hardened  steel  face,  and  were  struck  by  blows 
from  a  falling  ram  of  77  pounds  weight,  which  also  had  a  hardened 
Hteel  hammer  face. 

The  anvil  and  cast-iron  chabotte,  which  are  securely  bolted  together, 
have  a  total  weight  of  about  30,000  pounds,  and  these  rest  upon  a 
cast-iron  base,  which  in  turn  weighs  about  30,000  pounds. 

Results  on  lead  form  the  larger  part  of  the  experiments  here  reported, 
a  number  of  tests  having  been  made  upon  tin,  zinc,  and  copper;  all 
subjected  to  impact  under  striking  velocities  ranging  from  1.64  feet 
per  second  for  a  drop  of  i"  up  to  19.79  feet  per  second  for  a  drop  of  73". 

The  details  of  the  experiments  are  followed  by  a  number  of  magrams 
showing  certain  series  of  the  tests. 

Rod  lead  was  generally  used  on  account  of  its  uniformity  in  structure 
and  resisting  qualities.  This  metal  was  cast  in  a  cylinder  7iV"  diameter 
and  forced  mrough  an  aperture  at  the  lower  end,  the  size  of  the  rod,  by 
means  of  a  plunger  actuated  by  hydraulic  pressure,  in  the  usual  man- 
ner of  making  lead  pipe.  The  coarser  granular  structure  found  in  the 
casting  in  this  manner  is  drawn  down  to  a  finer  granulation,  much  elon- 
gated, in  the  rod,  and  possessing  greater  uniformity  in  resistance  than 
found  in  small  castings,  in  which  different  casting  temperatures  and 
conditions  of  cooling  are  usually  experienced. 

Table  1  gives  the  results  in  a  series  of  73  specimens,  1"  diameter  and 
2"  in  height  each,  which  were  subjected  to  one  blow  each  of  the  ram, 
the  heights  ranging  from  1"  to  73".  This  was  followed  by  giving  each 
specimen  an  additional  blow  of  5"  drop,  and  afterwards  a  dIow  from 
such  additional  height  as  gave  an  aggregate  of  79"  for  the  three  blows. 

Table  2  gives  results  on  specimens  1"  diameter  and  li"  in  height; 

Table  3,  results  on  specimens  of  the  same  diameter  but  1"  in 
height;  and 

Table  4,  specimens  0.799"  diameter  by  1".6  in  height. 

In  Table  5  are  the  results  on  one  specimen  subjected  to  successive 
blows  1"  each,  aggre^ting  73"  in  the  series. 

Table  6  shows  similarly  the  results  on  one  specimen  in  which  each 
blow  was  from  a  height  of  2",  while 

Table  7  has  the  results  of  six  different  specimens,  which  were  sub- 
jected to  blows  of  6"  each,  and  from  greater  heights. 

Tables  9  and  10  are  on  individual  specimens,  cylinders  1"  diameter 
by  li"  high,  and  0".799  diameter  by  1".6  high  respectively.  On  Table 
10  are  shown  results  in  which  intervals  of  rest  have  occuiTed  between 
blows. 

The  results  on  samples  taken  directly  from  the  pig  are  found  in 
Table  11. 

Diagrams  1,  2,  and  3  are  based  upon  the  results  found  in  tables  1,  2, 
8,  5,  6,  and  7. 

The  relative  compression  of  cylinders  of  the  same  diameter,  but  of 
different  heights,  mav  be  seen  upon  inspection  of  diagram  1. 

In  diagram  2  are  shown  the  curves  resulting  from  the  first  series  of 
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single  blows,  additional  blows  of  6"  each,  and  after  an  aggregate  of 
79"  in  height  had  been  received  by  each  specimen.  The  increased 
resistance  of  the  metal  against  higher  striking  velocities  of  the  ram  is 
clearly  shown  by  comparing  the  relative  effect  of  the  6"  blows  with  the 
curve  of  single  blows  for  greater  heights.  The  curve  after  79"  aggre- 
gate drop  further  shows  the  same  result,  and  since  the  halves  of  tins 
cui*ve  are  fairly  alike  it  appears  that  about  the  same  result  is  reached 
when  the  order  of  the  blows  was  1",  5",  and  73",  or  when  this  order 
was  reversed. 

More  conspicuous  still  are  the  results  plotted  in  diagram  «3  of  the 
relative  resistance  of  the  lead  under  different  striking  velocities  of  the 
ram.  Comparing,  as  an  example,  the  effect  of  three  blows  of  12"  each 
with  the  corresponding  decrement  of  the  specimen  under  a  single  blow 
and  it  will  be  found  to  correspond  with  a  single  blow  of  63".  This 
difference  in  resistance  is  evidently  encountered  in  the  early  stages  of 
compression,  when  the  metal  is  being  displaced  at  the  higher  velocities, 
and  IS  an  index  of  the  resistance  encountered  in  the  single  blow  having 
a  maximum  velocity  of  16.86  feet  per  second  against  a  maximum  veloc- 
ity of  8.02  feet  per  second  in  the  12"  blows.  In  the  latter  stages  of 
compression,  with  the  velocity  of  the  ram  greatly  retarded,  the  resist- 
ance of  the  metal  against  flow  approaches  a  condition  more  nearly 
identical  in  each  experiment. 

The  curves  of  decrements  of  heights  under  the  lower  striking  veloci- 
ties of  the  6",  2",  and  1"  blows  show  less  variation  in  the  resii^nce  of 
the  metal.  A  series  of  i"  blows,  the  details  of  which  are  not  recorded 
in  this  report,  shows  somewhat  less  resistance  encountered  than  with 
1"  blows;  that  is,  the  decrements  in  heights  are  greater  in  the  case  of 
the  i"  blows  for  equal  aggregate  blows.  From  all  of  which  it  appears 
that  the  resistance  of  flow  increases  with  the  increase  of  velocity  of 
impact  over  the  range  of  velocities  covered  by  these  experiments. 

At  the  foot  of  Table  7  are  the  measurements  of  concentric  circles  on 
the  ends  of  a  specimen  and  the  distance  apart  of  rings  on  the  cylin- 
drical surface  laid  off  before  impact  and  measured  again  after  impact 
This  was  done  to  judge  of  the  paths  followed  by  the  parts  of  the  speci- 
men during  impact.  The  enlargement  of  each  of  the  end  circles  mdi- 
cates  the  projection  of  metal  into  these  surfaces  from  points  below,  and 
the  shortened  surface  sections  show  that  some  folding  over  occurred 
near  the  circumference.  From  the  sinuous  shape  assumed  by  these 
circular  lines  after  impact,  it  was  evident  that  flow  did  not  take  place 
uniformly  throughout  the  mass,  but  was  modified  by  the  crystalline 
structure  of  the  lead.  As  the  specimens  were  reduced  in  height,  there 
was  formed  a  bright  halo  of  metal  on  the  ends  at  the  circumference, 
reaching  a  width  of  0".2  it,  and  which  was  attributed  to  radial  flow  of 
the  leaaover  the  surfaces  of  the  anvil  and  the  hammer  face  of  the 
ram.  This  frictional  resistance  must  necessarily  absorb  some  of  the 
energy  of  the  falling  weight.  Still,  a  succession  of  short  blows  caused 
the  specimen  to  assume  a  more  decided  barrel  shape  than  a  single  blow 
from  a  height  equal  to  the  ag^egate  of  the  shorter  ones. 

In  those  experiments  in  wnich  single  blows  of  gradually  increasing 
heights  were  used,  the  different  specimens  gradually  assumed  a  tron- 
cated  conoidal  shape,  in  which  the  larger  diameter  was  at  the  bottom 
end,  that  resting  upon  the  anvil,  lliese  remarks  all  refer  to  the 
behavior  of  the  lead  cylinders. 
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In  carrying  out  experiments  where  a  number  of  blows  were  riven 
the  same  specimen,  some  irre^larity  in  the  behavior  of  the  lead  was 
due  to  intervals  of  rest  occurring  during  the  progress  of  the  series. 
Special  tests  on  this  feature  are  records  in  Table  10.  In  the  second 
eacperiment  it  will  be  seen  that  the  blows  immediately  followed  each 
other  until  four  had  been  delivered,  the  successive  decrements  in 
height,  which  began  with  0".069,  falling  in  the  meantime  to  0".031. 
Then  foUbwed  an  interval  of  rest  of  22  hours,  after  which  the  next 
decrement  of  height  rose  to  0".050,  and  was  followed  by  decrements 
of  0".035  and  0". 030  under  the  additional  blows  immediately  there- 
after given.  Another  rest  followed,  now  of  30  hours,  whereupon  the 
decrement  of  height  was  0".054.  Not  in  all  cases  were  the  differences 
in  the  magnitude  of  the  decrements  so  marked  as  these  referred  to, 
the  rest  following  the  ninth  blow  forming  an  exception  in  the  present 
experiment. 

It  will  be  further  observed  that  when  rests  followed  each  sucessive 
blow  the  decrements  of  height  did  not  attain  the  magnitude  found  in 
those  cases  in  which  several  blows  preceded  the  interval  of  rest.  The 
first  experiment  in  the  table  shows  this. 

A  statement  consistent  with  the  present  data  would  be  as  follows: 
That  lead  may  be  brought  into  a  temporary  state  of  higher  resistance, 
and  that  during  an  interval  of  rest  tnis  temporary  state  of  increasea 
rigidity  may  be  recovered  from.  This  state  of  increased  rigidity 
must,  of  course,  first  be  entered  upon  to  admit  of  subsequent  relaxa- 
tion. 

In  the  preliminary  tests  of  lead  cylinders  from  metals  cast  under 
different  rates  of  cooling  it  appeared  that  the  more  slowly  cooled 
samples  gave  somewhat  less  resistance  to  impact  than  rapidly  cooled 
metal.     The  slowly  cooled  samples  were  mucn  the  coarser  grained. 

Specimens  from  the  pig,  when  compressed  normally  to  the  longi- 
tudinal axes  of  the  crystals  of  the  metal,  flowed  most  m  the  direction 
of  the  length  of  the  crystals.  Specimen  H,  Table  11,  after  a  drop  of 
60",  elongated  in  the  direction  of  the  length  of  the  crystals  from  1' 
(tiie  original  diameter)  to  2". 09  after  impact,  while  in  a  crosswise 
direction  the  final  diameter  was  1".07,  an  increase  of  0".07  in  this 
direction  against  1".09  in  the  direction  of  the  lengths  of  the  crystals. 

This  tendency  to  flow  more  readily  in  the  direction  of  the  major 
axes  of  the  crystals  may  be  overcome  in  a  degree  by  a  partial  com- 
pression under  a  lighter  blow  followed  by  an  interval  of  rest. 

Specimen  I  was  first  struck  with  a  blow  of  30"  height,  and  then 
after  four  days'  rest  with  another  of  the  same  height.  After  the  first 
blow  the  major  and  minor  diameters  were  1".54  and  1".06,  respectively; 
after  the  second  they  were  1".80  and  1".30,  a  decided  gain  in  the 
crosswise  direction  of  the  crystals  by  the  second  blow.  Specimens 
compressed  endwise  the  crystals  more  readily  retain  their  cylindrical 
shape.  Specimen  C,  after  a  blow  of  60",  measured  1".6  and  1".3  on 
two  diameters. 

Notwithstanding  these  peculiarities  of  flow,  the  decrements  of  height 
are  not  decidedly  unlike,  whether  the  specimens  are  compressed  lon- 
^tudinally  or  radially  with  reference  to  the  location  of  the  specimen 
in  the  pig. 

Coming  to  the  behavior  of  tin,  shown  in  Table  12,  the  decrements 
of  height  are  greater  with  specimens  compressed  endwise  the  crystals. 
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Radial  specimen  17,  under  60"  height  of  drop,  compressed  (>".465 
against  0".355  for  specimen  5,  which  was  taken  out  of  the  ingot  in  a 
longitudinal  direction.  The  photographs  show  the  radial  specimens  to 
have  their  axes  parallel  to  the  length  of  the  crystals  of  the  metal. 

Tin  and  zinc  Doth  differ  from  lead  in  respect  to  the  direction  in 
which  lateral  flow  most  readily  takes  place.  In  these  metals  the 
greater  flow  takes  place  perpendicular  to  the  longitudinal  axes  of  the 
crystals.  Tin  recast  from  the  ingot  in  an  iron  mold  gives  greater 
resistance  against  impact  than  specmiens  from  the  ingot. 


TeslM  of  Metals,  1899. 


APPEARANCE  OF  LEAD  SPECIMENS  AFTER  IMPACT. 

1.  .S|K»<imen  from  the  piK. 

2.  S|)e<rimen  from  a  caMilnff  In  a  mH^^ne.sia  mold. 

3.  Specimen  from  a  casting  in  an  iron  mold. 
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Impact  Tests.     Lead  Cylinders. 

Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 
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Hei«rM  of  drop. 

Height  of  specimen. 

Approxi- 
mate diam- 
eter after 
impact. 

Decrement  of  height. 

Initial. 

After  im- 

Total. 

Succesiive. 

InchcB. 
1 

Inch. 
.997 
.997 
.998 
.997 
.996 
.997 
.997 
.997 
.997 
.998 
.997 
.997 
.997 
.998 
.997 
..997 
.997 
.997 
.998 
.996 
.996 
.997 
.997 
.997 
.996 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.998 
.997 
.997 
.996 
.996 
.997 
.997 
.997 

Ineh. 
.960 
.919 
.893 
.869 
.848 
.829 
.811 
.796 
.778 
.762 
.748 
.733 
.720 
.706 
.694 
.682 
.669 
.668 
.647 
.633 
.626 
.616 
.604 
.594 
.688 
.676 
.567 
.667 
.660 
.640 
.631 
.626 
.518 
.609 
600 
.494 
.489 
.480 
.478 
.464 
.468 
.452 
.449 
.444 
.487 
.430 
.424 
.418 
.411 
.407 
.401 
.897 

Inehea, 
1.04 
1.04 
1.07 
1.08 
1.10 
1.11 
1.12 
1.13 
1.16 
1.16 
1.17 
1.18 
1.20 
1.21 
1.22 
1.28 
1.24 
1.24 
1.26 
1.26 
1.27 
1.29 
1.80 
1.81 
1.32 
1.38 
L84 
1.86 
1.86 
1.88 
1.89 
1.40 
1.41 
1.42 
1.48 
1.44 
1.44 
1.46 
1.46 
1.48 
1.49 
1.60 
1.61 
1.62 
1.62 
1.64   1 
1.66 
1.66 
1.67 
1.68 
1.69 
L60 

Inch. 
.047 
.078 
.106 
.128 
.160 
.168 
.186 
.201 
.219 
.286 
.249 
.264 
.277 
.298 
.803 
.316 
.328 
.339 
.861 
.363 
.372 
.382 
.398 
.408 
.413 
.422 
.480 
.440 
.447 
.4W 
.466 
.472 
.479 
.488 
.497 
.608 
.608 
.617 
.624 
.636 
.689 
.646 
.648 
.663 
.661 

Inch. 
.047 
.081 
.027 
.023 
.022 
.018 
.018 
.015 
.018 
.017 
.018 
.015 
.013 
.016 
.010 
.012 
.013 
,011 
.012 
.012 
.009 
.010 
.011 
.010 
.010 
.009 
.006 
.010 
.007 
.WO 
.009 
.006 
.007 
.009 
.009 
.006 
.006 
.009 
.007 
.009 
.004 
.006 
.008 
.006 
.006 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

80 

81 

32 

33 

84 

36 

36 

87 

38 

39 

40 

41 

42 

43 

44 

46 

46 

.667               .006 
.678               .006 
.678               .006 

47 

48 

49 

.587               .009 

60 

.690               .006 
.696               .006 
.600               .004 

61 

62 
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Impact  Tests.     Lead  Cylinders — Continued. 


Height  of  drop. 


Indies. 


54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 


70. 
71. 
72. 
78. 


Height  of  npecimen. 


InitUl. 


After  im- 
pact. 


Inch. 
.996 
997 
.997 
.997 
.997 
.996 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 
.997 


Inch. 


Approxi- 
mate diam- 
eter after 
impact 

Decrement  of  height. 

Total. 

Sucecnive. 

Inches. 
1.61 

Inch, 
.606 

Inch. 
.006 

890 

1.61    1 

888 

1.63 

880 

1.64 

877 

1.65 

872 

1.65 

868 

1.66 

864 

1.67 

861 

1.68 

851 

1.70 

849 

1.71 

846 

1.72 

841 

1.78 

837 

1.74 

888 

1.75 

881 

1.76 

822 

1.77 

821 

1.78 

819 

1.79 

318 

1.80 

805 

1.82 

802 

1.88 

.617 
.620 
.625 
.628 


.646 
.648 
.651 
.666 
.660 
.664 
.666 
.675 
.676 
.678 
.684 
.692 
.695 


.008 
.008 
.006 
.005 
.008 
.005 
.006 
.010 
.002 
.008 
.005 
.004 
.004 
.002 
.009 
.001 
.002 
.006 
.008 
.008 
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Lead  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


Height 
of  drop. 

Height  of  specimen. 

Approxi- 
mate 

diameter 
after 

impact. 

Decrement  of 
height. 

Height 

of  drop, 

second 

blow. 

Height  of 
specimen 
after  im- 
pact. 

Decrement  of 
height 

Initial. 

After 
impact. 

Total. 

8uc- 
cesBiye. 

cJS^e.     Total. 

Inches. 
10 

Inches. 
1.593 
1.594 
1.595 
1.595 
1.5M 
1.595 
1.5M 
L595 
L594 
1.595 

Inches. 
1.575 
1.467 
1.426 
L389 
1.358 
1.324 
1.298 
1.268 
1.241 
1.219 

Inches. 

Inch. 
.078 
.127 
.169 

Inch. 
.078 
.049 
.042 

Inches. 
5 
5 
5 
.     5 
5 
5 
5 
5 
5 
5 

Inches. 
1.815 
L250 
1.208 
1.178 
1.147 
1.128 
1.097 
1.077 
1.054 
1.086 

Inch.      Inches. 
.200         .278 
.217         .344 
.218    1     .887 
.211    ,     .417 
.206         .447 
.201         .472 
.196         .497 
.191          .518 
.187         .540 
.188         .559 

.206            .087 

.87 
.88 
.89 
.90 
.91 
.92 

.241 
.271 
.801 
.327 
.353 
.876 

.065 
.080 
.080 
.026 
.026 
.028 

IMPACT   TESTS. 

Impact  Tests.     Lead  Cylinders— Continued. 
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Height  of  specimen. 

Approxi- 
mate 

diameter 
after 

impact. 

Decrement  of 
height. 

Height 

Height  of 
specimen 
after  im- 

.   Decrement  of 
height 

Height 
of  drop. 

of  drop, 
second 

Initial. 

After 
impact. 

Total. 

Suc- 
ceasive. 

blow. 

pact. 

Suc- 
cessive. 

Total. 

Ineha. 

Inches. 

Inches. 

Inches. 

Inch. 

Inch. 

Inches. 

Inches. 

Inch. 

Inches. 

11 

1.594 

1.196 

.93 

.398 

.022 

6 

1.016 

.180 

.678 

12 

1.596 

1.171 

.94 

.425 

.027 

5 

.997 

.174 

.699 

13 

1.592 

1.148 

.96 

.444 

.019 

5 

.978 

.170 

.614 

14 

1.595 

1.132 

.96 

.463 

.019 

5 

.964 

.168 

.631 

16 

1.593 

1.107 

.97 

.486 

.023 

5 

.942 

.166 

.661 

16 

1.695 

1.089 

.96 

.606 

.020 

5 

.928 

.161 

.667 

17 

1.594 

1.068 

.99 

.526 

.020 

5 

.911 

.157 

.688 

18 

1.595 

1.046 

1.00 

.649 

.023 

5 

.893 

.153 

.702 

19 

1.593 

1.029 

1.01 

.564 

.015 

5 

.878 

.151 

.716 

20 

1.598 

1.011 

1.02 

.582 

.018 

5 

.862 

.149 

.731 

21 

1.593 

.994 

1.03 

.699 

.017 

5 

.849 

.145 

.744 

22 

1.593 

.978 

1.04 

.616 

.016 

5 

.835 

.143 

.758 

28 

1.694 

.962 

1.04 

.632 

.017 

5 

.822 

.140 

.772 

24 

1.595 

.949 

1.05 

.646 

.014 

6 

.810 

.139 

.785 

25 

1.594  • 

.982 

1.06 

.662 

.016 

5 

.797 

.136 

.797 

26 

1.598 

.921 

1.07 

.672 

.010 

5 

.787 

.134 

.806 

27 

1.593 

.902 

1.08 

.691 

.019 

6 

.771 

.131 

.822 

28 

1.592 

.889 

1.09 

.708 

.012 

5 

.760 

.129 

.882 

29 

1.592 

.875 

1.10 

.717 

.014 

6 

.748 

.127 

.844 

ao 

1.594 

.864 

1.11 

.730 

.013 

5 

.739 

.125 

.865 

31 

1.594 

.853 

1.12 

.741 

.011 

5 

.780 

.123 

.864 

32 

1.594 

.Ml 

1.13 

.763 

.012 

5 

.720 

.121 

.874 

33 

1.594 

.825 

1.14 

.769 

.016 

5 

.706 

.119 

.888 

34 

1.595 

.813 

1.14 

.782 

.013 

5 

.697 

.116 

.898 

36 

1.594 

.80S> 

1.15 

.791 

.009 

5 

.688 

.115 

.906 

36 

1.594 

.792 

1.16 

.802 

.011 

5 

.679 

.113 

.915 

37 

1.594 

.777 

1.17 

.817 

.015 

5 

.666 

.111 

.928 

38 

1.595 

.765 

1.18 

.830 

.013 

5 

.657 

.108 

.938 

39 

1.695 

.755 

1.19 

.840 

.010 

5 

.648 

.107 

.947 

40 

1.594 

.746 

1.20 

.848 

.008 

5 

.641 

.105 

.953 

41 

1.694 

.735 

1.21 

.869 

.011 

5 

.681 

.104 

.963 

42 

1.594 

.726 

1.21 

.868 

.009 

5 

.624 

.102 

.970 

43 

1.593 

.710 

1.22 

.883 

.015 

5 

.610 

.100 

.988 

44 

1.594 

.702 

1.23 

.692 

.009 

5 

.604 

.098 

.990 

45 

1.594 

.686 

1.25 

.906 

.016 

6 

.590 

.096 

1.004 

46 

1.593 

.678 

1.25 

.916 

.007 

5 

.583 

.095 

1.010 

47 

1.594 

.675 

1.26 

.919 

.004 

5 

.580 

.095 

1.014 

48 

1.593 

.661 

1.27 

.932 

.013 

5 

.669 

.092 

1.024 

49 

1.593 

.658 

1.28 

.940 

.006 

5 

.662 

.091 

1.081 

50 

1.594 

.644 

1.29 

.950 

.010 

5 

.555 

.089 

1.089 

61 

1.595 

.636 

1.30 

.960 

.010 

5 

.547 

.088 

1.048 

62 

1.592 

.623 

1.31 

.969 

.009 

5 

.536 

.087 

1.066 

63 

1.593 

.616 

1.32 

.978 

.009 

5 

.580 

.066 

1.063 

54 

1.591 

.608 

1.38 

.983 

.005 

5 

.624 

.064 

1.067 

56 

1.593 

.698 

1.34 

.996 

.012 

5 

.516 

.082 

1.077 
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nCPACT   TE8T8. 

iBfPACT  Tests.     Lead  Cylinders. 


Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


H^/to-»t 


Successive  blows  of  1"  each  given  the  same  specimen. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of  height 

Successive. 
Inches. 

Total. 

Initial. 

After 
impact. 

Suocessiye. 

Total. 

Indies. 
1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
80 
81 
82 
88 
84 
85 
86 
87 
88 
89 
40 
41 

Inches. 
2.000 

Inches. 
1.942 
1.908 
1.869 
1.838 
1.811 
1.784 
1.756 
1.729 
1.702 
1.673 
1.644 
1.616 
1.589 
1.562 
1.586 
1.509 
1.484 
1.460 
1.424 
1.898 
1.875 
1.854 
1.384 
1.314 
1.289 
1.264 
1.242 
1.219 
1.200 
1.180 
1.161 
1.142 
1.116 
1.096 
1.078 
1.060 
1.048 
1.026 
1.007 
.990 
.962 

Inch. 
.068 
.069 
.084 
.031 
.027 
.027 
.028 
.027 
.027 
.029 
.029 
.028 
.027 
.027 
.026 
.027 
.026 
.024 
.086 
.026 
.023 
.021 
.020 
.020 
.026 
.026 
.022 
.028 
.019 
.020 
.019 
.019 
.026 
.020 
.018 
.018 
.017 
.018 
.018 
.017 
.028 

Inches. 
.068 
.097 
.131 
.162 
.189 
.216 
.244 
.271 
.298 
.327 
.356 
.384 
.411 
.438 
.464 
.491 
.516 
.540 
.576 
.602 
.625 
.646 
.666 
.686 
.711 
.786 
.768 
.781 
.800 
.820 
.889 
.868 
.884 
.904 
.922 
.940 
.967 
.975 
.998 
1.010 
1.068 

IMPACT   TESTS. 

Impact  Tests.     Lead  Ctlindebs — Continued. 
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Height  of  drop. 

Height  of  specime  i. 

Decrement  of  height 

BucccMlve. 

Total. 

!•-«-•         l^^'t. 

SuccesBive. 

Total. 

Inches. 

Inches. 
42 
43 
44 

45 

46 
47 
48 
.  49 
50 
51 
52 
58 
64 
56 
56 
67 
58 
59 
60 
61 
62 
68 
64 
66 
66 
67 
68 
69 
70 
71 
72 

Inches. 

Inches.           Inch. 
.944                .018 

Inches. 
1.056 
1.072 
1.066 
1.096 
1.111 
1.124 
1.187 
1  161 
1  167 
1.181 
1.198 
1.206 
1.217 
1.228 
1.241 
1.258 
1.266 
1.277 
1.289 

i.soa 

1.310 
1.320 
1.881 
1.341 
1.362 
1.864 
1.876 
1.386 
1.896 
1.403 
1.412 

.928 
.914 
.902 
.889 
.876 
.868 
.849 
.838 
.819 
.807 
.796 
.783 
.772 
.769 
.747 
.784 
.728 
.711 
.700 
.690 
.660 
.669 
.660 
.648 
.686 
.626 
.614 
.606 
.697 
.588 

.016 
.014 
.012 
.013 
.013 
.013 
.014 
.016 
.014 
.012 
.012 
.012 
.011 
.018 
.012 
.018 
.011 
.012 
.011 
.010 
.010 
.011 
.010 
.011 
.012 
.011 
.011 
.009 
.006 
.009 
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impact  te8t8. 
Impact  Tests.     Lead  Cyundebs. 


Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weigfht  of  ram,  77  pounds. 


}t-/!ba-M 


Successive  blows  of  2"  each  given  the  same  specimen. 


Height  of  drop 

Height  of  specimen. 

Decrement  of  height 

Saoceasive. 

Total. 

Initial. 

After 
impcu^t. 

Successive. 

Total. 

Inches. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
80 
32 
84 
86 
88 
40 
42 
44 
46 
48 
60 
62 
64 
56 
58 
60 
62 
64 
66 
68 
70 
72 

Inches. 
1.999 

Inches, 

1.898 

1.886 

1.782 

1.729 

1.666 

1.590 

1.539 

1.494 

1.446 

1.896 

1.349 

1.306 

1.264 

1.219 

1.180 

1.188 

1.091 

1.067 

1.021 

.966 

.961 

.921 

.892 

.867 

.880 

.808 

.776 

.760 

.718 

.696 

.674 

.647 

.627 

.606 

.688 

.668 

Inch. 
.101 
.068 
.068 
.068 
.064 
.076 
.061 
.046 
.048 
.060 
.047 
.048 
.042 
.046 
.089 
.042 
.047 
.084 
.086 
.066 
.066 
.060 
.029 
.066 
.027 
.027 
.027 
.026 
.082 
.022 
.022 
.027 
.020 
.019 
.020 
.020 

Ineha. 

.101 

.164 

.217 

.270 

.384 

.409 

.460 

.606 

.668 

.608 

.660 

.698 

.786 

.780 

.819 

.861 

.906 

.942 

.978 

1.018 

1.048 

1.078 

1.107 

1.142 

1.169 

1.196 

1.228 

1.249 

1.281 

1.808 

1.826 

1.862 

1.872 

1.891 

1.411 

1.481 

IMPACT   TESTS. 

Impact  Tests.     Lead  Cylinders. 

Lead  rod  from  the  Boston  Load  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 
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Successive  blows  given  individual  specimens. 


Height  of  drop. 

Height  of 
luitirtl. 

Hpecimen. 

After  im- 
pact. 

Inches. 

1.784 

1.642 

1.488 

1.360 

1.225 

1.112 

1.004 

.906 

.816 

.736 

.659 

.693 

1.654 

1.869 

1.140 

.952 

.797 

.667 

1.468 
1.210 
l.Oll 

.847 
.709 

1.305 

1.066 

.909 

.761 

1.181 
.984 
.924 

.979 

Decrement  of  height. 

8ucce«*ivc. 

Total. 

Suoceesive. 

Total. 

Inches. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

12 
12 
12 
12 
12 
12 

24 
12 
12 
12 
12 

86 
12 
12 
12 

48 
12 
12 

72 

Inches. 
6 
12 
18 
24 
30 
86 
42 
48 
64 
60 
66 
72 

12 
24 
86 
48 
60 
72 

24 
86 
48 
60 
72 

36 
48 
60 
72 

48 
60 
72 

72 

Inches. 
2.000 

Inches. 
.216 
.142 
.154 
.128 
.186 
.113 
.108 
.098 
.090 
.081 
.076 
.066 

.846 
.285 
.229 
.188 
.155 
.130 

.642 
.248 
.199 
.164 
.188 

.696 
.219 
.177 
.148 

.819 
.197 
.060 

1.021 

Inches. 

.216 

.358 

.512 

.640 

.776 

.888 

.996 

1.094 

1.184 

1.266 

1.341 

1.407 

.846 

.681 

.860 

1.048 

1.208 

1.888 

.642 

.790 

.969 

1.168 

1.291 

.096 

.914 

1.091 

1.289 

.819 
1.016 
1.076 

1.021 

2.000 

2.000 

2.000 

2.000 

2.000 

The  last  specimen  recorded  in  this  table,  before  impact,  was  laid  off 
with  concentric  circles  marked  on  each  end  ".25,  ".50,  and  ".75  diam- 
eters, respectively,  and  on  the  cylindrical  surface  sections  ".25  apart 
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IMPACT   TESTS. 


each.     After  impact  these  lines  measured  as  follows:  End  diameters, 

".34,  '\66,  1".00,  and  ".36,  ".68,  1".02;  surface  sections,  ".11,  ".13, 

".12,  ".13,  ".12,  "  12,  ".11,  ".11.      The    lines  were   all  somewhat 
sinuous. 


Impact  Tests.     Lead  Cylinders. 

Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


t 


Successive  blows  given  individual  specimens. 


Height  of  drop. 

Height  of  Kpecimen. 

Decrement  of 
height 

Remarks. 

Succes- 
sive. 

Total. 

Initial. 

After 
impact. 

Succe»- 
sive. 

Total. 

Inchet. 
6 

6 
6 
6 

6 

12 
12 
12 
12 
12 
12 

24 
24 
24 

Inches. 
6 
12 
18 
24 
80 
86 
42 
48 
64 
60 
66 

72 

12 
24 
86 
48 
60 
72 

24 

48 
72 

Inches. 
1.495 

Inches. 
1.299 
1.143 
.999 
.871 
.769 
.663 
.680 
.508 
.444 
.888 
a. 337 

a. 800 

1.184 
.941 
.764 
.607 
.489 

a. 396 

l.OU 
.094 
.487 

Inch. 
.196 
.156 
.144 
.128 
.112 
.096 
.083 
.072 
.064 
.056 
.051 

.087 

.810 
.243 
.187 
.147 
.118 
.094 

.482 
.817 
.207 

Inches. 
.196 
.862 
.496 
.624 
.786 
.882 
.916 
.987 
1.051 

1 

1.107    i 

1. 158    !  Expanded  beyond  the  iaoe  of  the 

hammer. 
1. 195              Do.                                                   1 

1.494 

.810 
.553 
.740 
.887 
1.005 
1.099 

.482 

.799 

1.006 

Do. 

1.498 

a  About. 


IMPACT   TESTS. 

Impact  Tests.     Lead  Cylinders. 

Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 
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Successive  blows  of  5"  each  given  the  same  specimen. 


Height  of  drop. 

1 
Height  of  specimen.      Decrement  of  height. 

Succenive. 

Total. 

Inches. 
5 
10 
16 
20 
25 
80 
86 
40 
46 
50 
55 

Initial. 

Inches. 
1.598 

After 
impact. 

Succeaeive. 

1 
Total. 

Inches. 

.285 

.487 

.607 

.761 

.873 

.977 

1.066 

1.189 

1.197 

1.256 

1.308 

Indies, 
5 
5 
6 
5 
5 
5 
6 
5 
5 
6 
5 

Inches. 
1.858 
1.156 
.966 
.842 
.720 
.616 
.528 
.454 
.896 
.837 
.290 

Inch 
.285 
.202 
.170 
.144 
.122 
.104 
.088 
.074 
.058 
.059 
.047 
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IMPACT   TE8T8. 

Impact  Tests.     Lead  Cylinders. 


Lead  rod  from  the  Boston  Lead  Manufacturing  Company. 
Weight  of  ram,  77  pounds. 


K-ilW  -^ 


Successive  blows  given  individual  specimens,  with  intervals  of  rest 
between  some  of  the  blows. 


Height  of  drop. 

Height  of  specimen. 

Decrement 
Successive. 

of  height. 
Total. 

Interval  of 

Successive.     Total. 

Initial. 

Inches. 
1.999 

After  im- 
pact. 

Inches. 
1.940 
1.898 
1.858 
1.823 
1.785 
1.743 
1.711 
1.658 
1.622 
1.592 

1.940 
1.900 
1.866 
1.835 
1.785 
1.750 
1.720 
1.666 
1.632 
1.597 
1.569 
1.617 
1.483 
1.448 
1.415 

1.939. 
1.898 
1.865 
1.834 
1.790 
1.757 
1.727 
1.700 
1.644 
1.610 
1.581 
1.529 
1.496 
1.464 
1.438 
1.891 
1.359 
1.823 

rest  since  pre- 
ceding blow. 

Inches. 

Inches. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 
14 
15 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Inch. 
.059 
.042 
.040 
.065 
.038 
.042 
.032 
.063 
.066 
.080 

.069 
.040 
.034 
.031 
.050 
.085 
.030 
.064 
.034 
.035 
.028 
.062 
.034 
.040 
.028 

.060 
.041 
.063 
.031 
.044 
.033 
.030 
.027 
.056 
.084 
.029 
.062 
.081 
.084 
.026 
.047 
.032 
.086 

Inch. 
.069 
.101 
.141 
.176 
.214 
.266 
.288 
.341 
.377 
.407 

.059 
.099 
.138 
.164 
.214 
.249 
.279 
.333 
.367 
.402 
.430 
.482 
.616 
.556 
.684 

.060 
.101 
.184 
.166 
.209 
.242 
.272 
.299 
.356 
.389 
.418 
.470 
.501 
.535 
.561 
.608 
.640 
.676 

Days. 

Hours. 

2" 

2 
20 
29 
24 
18 

4 
4 

1.999 

22 

30 

24 

2 
4 
4 

18 

1.999 

n 

1 

20 

............ 

30 

24 

2 
4 
4 

18    1 

1 

^ 
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Impact  Tests.     Lead  Cylinders — Continued. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of  height 

Interval  of 

Sacoenive. 

Total. 

Initial. 

After  im- 
pact. 

Ineha. 
1.940 
1.895 
1.857 
1.819 
1.777 
L744 

1.940 
1.899 
1.865 
1.884 
1.805 
1.777 
1.721 
1.683 
1.652 
1.600 
1.564 
1.524 
1.494 

BuocesBiye. 

Total. 

rest  since  pre- 
ceding blow. 

Inekes. 

l' 
2 
3 

4 
5 
6 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 

Inches. 
2.001 

Inch. 
.061 
.045 
.088 
.038 
.042 
.033 

.060 
.041 
.084 
.031 
.029 
.028 
.056 
.088 
.031 
.052 
.036 
.040 
.080 

Inch. 
.061 
.106 
.144 
.182 
.224 
.287 

.060 
.101 
.135 
.166 
.195 
.223 
.279 
.317 
.848 
.400 
.486 
.476 
.506 

Days. 

Hours. 

2 
2 
4 
4 

1 
18 

2.000 

2 

1 
24 

2 
4 
4 

18 

When  no  interval  of  rest  is  recorded  the  blows  immediately  fol- 
lowed each  other. 


Impact  Tests.     Lead  Cyi^inders. 


t 

Specimens  from  a  pig  branded  "Omaha  &  Grant  Refined." 
Radial  specimens  marked  A,  B,  C,  and  D.     Longitudinal  specimens 
marked  E,  F,  G,  H,  and  I. 
Weiffht  of  ram,  77  pounds. 
Single  and  successive  blows  given  individual  specimens. 


Mark 

on 
speci- 
men. 

Height  of  drop. 

Height  of  speci- 
men. 

Decrement  of 
height. 

Remarks. 

Succes- 
sive. 

Total. 

Initial. 

After  im- 
pact. 

Succes- 
sive. 

Total. 

A.... 

Inches. 
6 
6 

A 

Inches. 
6 
12 
18 
24 
30 
86 

60 

Inches. 
1.900 

Inches. 
1.633 
1.469 

Inches. 
.267 
.164 

Induss. 
.267 
.431 
.666 
.686 
.794 
.920 

1.194 

1.384          .135 

6 

1         !2i 

1.214 

1.106 

.980 

.706 

.120 
.108 
.126 

.274 

Blow  delivered  after  resting  4 
days. 

880  IMPACT   TESTS. 

Impact  Tests.     Lead  Cylinders — C!ontinued. 


Mark 
on 

Height  of  drop. 

Height  of  speci- 
men. 

Decrement  of 
height. 

Remarka. 

1 

Bpecl- 
men. 

Succefl- 
8lve. 

Total. 

Initial. 

After  im- 
pact 

Sncceft- 
sive. 

Total. 

B.... 
C... 

Inehu. 
6 
6 
6 

42 

60 

Inches. 
6 
12 
18 

60 

60 

Indux. 
1.900 

Inches. 
1.638 
1.477 
1.307 

.797 

.886 

Inches. 
.262 
.161 
.170 

.610 

1.016 

Inches. 
.262 
.423 
.693 

1.108 

1.016 

Blow  delivered  after  iwUng  4 
days. 

Approximate  diameters  /^» 
alter  impact \^^ 

1.901 

D.... 

80 
80 

80 
60 

1.901 

1.182 
.804 

.719 
.878 

.719 
1.097 

Approximate    diameter    after 

Impact.  I.'a6. 
Blow  delivered  after  raiting  6   , 

days.   Approximate  diameter 

after  impact,  1.«'48. 

E.... 

6 
6 
6 
6 

6 

6 
12 
18 
24 

80 

1.899 

1.638 
1.476 
1.366 
1.220 

1.112 

.266 
.168 
.189 
.116 

.108 

.266 
.424 
.668 
.679 

.787 

*x/s^."i^^.^:« 

6 

86 

.987 

.125 

.912 

Blow  delivered  after  resting  4 
days. 

24 

60 

.718 

.269 

1.181 

P.... 

6 

6 

48 

6 
12 
60 

1.900 

1.644 

1.487 

.864 

.266 
.167 
.683 

.256 

.418 

1.046 

1 

Blow     delivered     aftpr    ..^-^ . 

proximate   diameters  issr^*" 
after  impact *** 

Q.... 

6 

6 

1.899 

1.643 

.256 

.256 

^X^l£55^.''!^*f'.".Q^ 

64 

60 

.881 

.762 

1.018 

Blow    delivered    after  , — .. 
rcrttag  4   dfvs.    Ap-  Cj^ 

H.... 

60 

60 

1.901 

.870 

1.081 

1.081 

^x^p^?'^'^"  r^^ 

I 

80 

80 

1.900 

1.187 

.718 

.713 

Approximate  diameters  (      *^ 5 
after  Impact ^55r 

80 

60 

.809 

.878 

1.091 

Blow    delivered    after  ^ — ^.t^ 

proximate   dtameters  V>sr^^ 
after  impact '2'3»*- 

The  maximum  diametrical  flow  occurred  in  the  direction  of    th 
length  of  the  crystals  of  the  lead. 


Tests  of  Me(al8,  1899. 


THREE  VIEWS  OF  A  SPECIMEN  FROM  A  PIG  OF  LEAD  AFTER  IMPACT,  SHOV^lN?    JJ^^^^EST 
LATERAL  FLOW  IN  THE  DIRECTION  OF  THE  LONGITUDINAL  AXES  OF  THE   CK^^'«»-o. 


Teste  uf  Metals  1M99. 


APPEARANCE  OF  T!N  SPECIMENS  AFTER   IMPACT. 

No.    6.  Compn'swd  penx'ndicular  to  the  lonf^itudinal  axes  of  the  rr.vMtnls. 
No.  i:J.  ('oini>n's,He«i  imrMllel  t<»  the  ]oiiffitiidinul  axes  <»f  the  erystals. 


IMPACT   TESTS. 
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Impact  Tests.    Tin  Cylinders. 

O-^oss  seeii'an  9fing^. 


\£l 


j'S 


z-e 


Specimens  from  the  ingot. 

VVeiffht  of  ram,  77  pounds. 

Single  and  successive  blows  given  individual  specimens. 


Marks 
on  spec- 
imens. 


J  Height  of  drop. 


Height  of  speci- 
men. 


Decrement  of  I 
height.        I 


I 


Bncces-, 

SiTC. 


Total. 


Initijd    '  ^^^^  *™-!  Sncces-,  Total   i 
iniuaj.  ,     ^^^        gjyp      Total,  i 


Remarks. 


1 

Inches. 

% 

6 

1 

26 

26 

26 

50 

72 

72 

72 

25 

5 
6 
6 
6 
6 

26 

6 

6 
6 

72 

25 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

50 

Inches. 
6 
10 
15 
20 
26 

26 

25 

25 

50 

72 

72 

72 

26 

6 
10 
16 
20 
26 

26 

6 

12 
18 

72 

25 

6 
12 
18 
24 
30 

48 
54 
60 
66 
72 

50 

Inches. 
2.001 

Inches. 
1.911 
1.837 
1.809 
1.764 
1.722 

1.796 

1.780 

1.766 

1.646 

1.522 

1.499 

1.617 

1.686 

1.885 
1.811 
1.747 
1.689 
1.637 

1.704 

1.885 

1.881 
1.786 

1.43b. 

1.700 

1.876 
1.792 
1.720 
1.666 
1.698 
1.647 
1.602 
1.461 
1.423 
1.388 
1.364 
1.318 

1.646 

Inch. 
.090 
.064 
.048 
.046 
.042 

.205 

.221 

.285 

.»5 

.480 

.502 

.484 

.315 

.116 
.074 
.064 
.058 
.052 

.297 

.116 

.054 
.046 

.568 

.301 

.126 
.084 
.072 
.066 
.067 
.061 
.046 
.041 
.038 
.036 
.084 
.086 

.466 

Inch. 
.090 
.144 
.192 
.287 
.279 

.205 
.221 
.285 
.356 

.480 

.502 

.484 

.816 

.116 
.190 
.264 
.312 
.864 

.297 

.116 

.170 
.216 

.563 

.301 

.126 
.209 
.281 
.846 
.406 
.464 
.499 
.640 
.678 
.618 
.647 
.683 

.456 

2 
8 

10 

11 
12 

18 
14 
15 

17 

Grots  section  after  impact  ellip- 
tical, the  greater  flow  occur- 
ring perpendicular   to  the 
longitudinal  axes  of  the  crys- 
Uls  of  the  tin. 
Do. 

Do. 

Constricted  section  near  end  of 
specimen  after  Impact. 

Longitudinal  axes  of  crystals 
of  the  Un  oblique  to  the  axis 
of  the  specimen. 

Constricted  section  near  end  of 
specimen  after  impact 

The  last  blow  delivered  after 
an  interval  of  rest  of  20  days. 

Constricted  section  near  end  of 
specimen  after  impact. 

2.001 
2.001 
2.001 
2.001 
2.002 
2.001 
2.001 
2.001 
2.001 

2.001 
2.001 

2.001 
2.001 
2.001 
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IMPACT   TESTS. 

Impact  Tests.    Tin  Cylinders. 


I 


\^/!b&  -4 


T 


Specimens  from  metal  recast  from  the  ingot  in  an  iron  mold. 

Weight  of  ram,  77  pounds. 

Single  and  successive  blows  given  individual  specimens. 


Height  of  drop. 

Height  of  specimen. 

Decrement  of  height. 

Succeaslve. 

Total. 

Initial. 

After  im- 
pact. 

Successive. 

Total. 

Inches. 
72 

12 
12 
12 
12 
12 
12 

Inches. 
72 

12 
24 
86 
48 
60 
72 

6 
12 
18 
24 
80 
86 
42 
48 
54 
60 
66 
72 

Inches. 
2.000 

2.001 

Inches. 
1.568 

1.888 
1.805 
1.731 
1.662 
1.599 
1.538 

1.928 
1.878 
1.825 
1.780 
1.738 
1.697 
1.659 
1.621 
1.586 
1.562 
1.518 
1.486 

Inch. 
.482 

.118 
.068 
.074 
.069 
.068 
.061 

.078 
.065 
.048 
.045 
.042 
.041 
.088 
.038 
.035 
.084 
.084 
.032 

Inch. 
.432 

.118 
.196 
.270 
.339 
.402 
.463 

.078 
.128 
.176 
.221 
.263 
.804 
.342 
.380 
.415 
.449 
.483 
.515 

2.001 

The  last  blow  of  6"  was  delivered  after  the  specimen  had  rested  an 
interval  of  14  days. 


m> 


Vf 


t 


IMPACT   TESTS. 

iBfPAGT  Tests.    Zinc  Cylinders. 

Cross  section  of  slab. 

p-     ^'A'     — : 
%\   ^-Blh^    \ 

f==       IW       =*! 
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Specimens  from  a  cast  slab  branded  "R.  Lanyon's  Son's  Co.,  lola, 
Kans." 

Weight  of  ram,  77  pounds. 

Specmien  A  taken  oat  longitudinally,  specimen  B  in  a  crosswise  direc- 
tion from  the  slab. 

Successive  blows  given  individual  specimens. 


Marks. 

Height  of  drop. 

Height  of  spec- 
imen. 

Decrement  of 
height. 

Remarks. 

Succes- 
sive. 

Total. 

Initial. 

After 
impact 

Succes- 
Biye. 

Total. 

A 
B 

iMhn. 
6 
6 
6 

6 

6 
6 
6 

6 

Inchn, 
6 
12 
18 

24 

6 
12 
18 

24 

Inchn, 
2.000 

2.001 

iMhn. 
1.946 
1.912 
1.884 

1.858 

1.947 
1.915 
L889 

1.866 

Inch, 
.066 
.034 
.028 

.026 

.054 
.032 
.026 

.023 

Inch, 
.066 
.090 
.118 

.144 

.054 
.066 
.112 

.186 

Minute  cracks  opened  in  cylindrical 
surface. 

Specimen  slightlv  elliptic  in  cross- 
section  dimensions,  major  diame- 
ter perpendicular  to  the  longitudi- 
nal axes  of  the  crystals  of  the  zinc. 

Minute  cracks  opened  in  cylindrical 
surface. 

884 


impact  tests. 
Impact  Tests.    Copper  Ctlindebs. 


1 


1^6 


Copper  cylinders  for  use  in  crusher  gauges. 

Metal  purchased  at  Frankford  Arsenal,  September,  1896. 

Weight  of  ram,  77  pounds. 

See  page  399,  report  of  1898,  for  table  of  compression  tests. 


Series  I. 

Series  II. 

9erieflIII. 

Mean 

Height 

Height. 

Height. 

Height. 

decre- 

of drop. 

Decre- 

Decre- 

ment of 

ment  of 

ment  of 

ment  ol 

height. 

Initial. 

Alter 
impact. 

height. 

Initial. 

Alter 
impact. 

height. 

Initial. 

Alter 
impact. 

height. 

lMht». 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch.    \ 

1 

.4991 

.4461 

.0680 

.4991 

.4463 

.0528 

.4990 

.4462 

.0628 

.0529  , 

2 

.4992 

.4147 

.0646 

.4993 

.4162 

.0831 

.4988 

.4148 

.0640 

.0639  ' 

3 

.4992 

.8899 

.1093 

.4969 

.8920 

.1069 

.4991 

.8884 

.1107 

.1090 

4 

.4991 

.8681 

.1810 

.4993 

.3674 

.1319 

.4992 

.3694 

.1298 

.1309 

5 

.4993 

.3497 

.1496 

.4993 

.3505 

.1488 

.4994 

.3606 

.1488 

.1491 

6 

.4990 

.8326 

.1664 

.4995 

.3871 

.1624 

.4992 

.3554 

.1688 

.1642 

7 

.5994 

.3181 

.1813 

.4992 

.3186 

.1806 

.4993 

.3193 

.1800 

.1806 

8 

.4990 

.3058 

.1937 

.4968 

.3046 

.1942 

.4991 

.3061 

.1930 

.193<i 

9 

.4994 

.2924 

.2070 

.4992 

.2923 

.2069 

.4988 

.2927 

.2061 

.2067 

10 

.4990 

.2800 

.2190 

.4998 

.2808 

.2190 

.4966 

.2791 

.2196 

.2192 

11 

.4995 

.2698 

.2302 

.4990 

.2677 

.2313 

.4998 

.2684 

.2309 

.2308 

12 

.4996 

.2585 

.2411 

.4994 

.2584 

.2410 

.4992 

.2561 

.2431 

.2417 

13 

.4999 

.2489 

.2510 

.4992 

.2489 

.2503 

.4997 

.2501 

.2496 

.2503 

14 

.4994 

.2889 

.2605 

.4995 

.2872 

.2623 

.4995 

.2418 

.2677 

.2602 

16 

.4997 

.2277 

.2720 

.4998 

.2806 

.2690 

.4992 

.2289 

.2708 

.2704 

16 

.4997 

.2206 

.2791 

.4993 

.2217 

.2776 

.4997 

.2197 

.2800 

.2789  , 

17 

.4997 

.2139 

.2858 

.4994 

.2180 

.2814 

.4995 

.2099 

.2896 

.2856  1 

18 

.4996 

.2089 

.2957 

.4992 

.2088 

.2904 

.4995 

.2096 

.2959 

.2940  i 

19 

.4995 

.1970 

.3025 

.4990 

.1949 

.8041 

.4996 

.2002 

.2994 

.8020  I 

20 

.4992 

.1890 

.3102 

.4995 

.1912 

.3083 

.4990 

.1878 

.8112 

.8006  , 

21 

.4992 

.1820 

.3172 

.4998 

.1809 

.3189 

.4997 

.1817 

.3180 

.3180 

22 

.4998 

.1742 

.3256 

.4992 

.1777 

.3215 

.4996 

.1748 

.3247 

.8288 
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TENSION  TESTS. 
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ABTILL£BT  HABNXSS  TRACES,  TENSION  TESTS. 
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ABTILLEBY  HABN£SS  XBACES,  TENSION  TESTS. 
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COMPRESSION  OF  RUBBEK 
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0OMPBES8I0N   OF  BUBBEB. 
No.  9608. 
Sample  from  the  Newton  Rubber  Works. 


898 


^r48 


s 


Applied 
loads. 


Pmmdt. 
2,810 

19,100 


Remarks. 


GompreiBed  rnbber  to  ''.SS  thickneas. 

Loaa  removed,  sample  recovered  to  ''.SB  thickneas. 

Compremed  sample  to  '^.19  thickness. 

Loaci  released,  sample  recovered  to  '^.84  thickness. 


No.  9609. 


Samples  marked  H.N.wayue. 


^      ^f 


^r 


Remarks. 


Pounds. 
3,080 


25,000 


Compressed  sample  to  '^.82  thickness. 

Loaa  released,  sample  recovered  to  ".f^  thickness. 

Compressed  sample  to  ''.16  thickness. 

Loaci  released,  sample  recovered  to  ^^.28  thickness. 
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COMPBB88IOK   OF  BUBBEB. 
No.  9610. 


Sample  marked  ^  n.  w.yne. 


T 

\ 

^^ 

A. 

\ 

i 

4 — 

^ruff 

-H 

Remarks. 


CompreaBed  aample  to  ^28  thickness. 

Load  released,  sample  recovered  to  ''.45  thickness. 

Ck>mpreaBed  sample  to  ".14  thickness. 

Load  released,  sample  recovered  to  ".30  thlcknes. 


COTTON   TARGET   CLOTH. 

Samples  2"  wide  and  12''  long  between  jaws  of  testing  machine. 


No.  of 
test. 


No.  of 
sample. 


Submitted  by— 


Picks  per  inch. 


Warp.  .Filling. 

I 


Elongation  in 
10*. 


Warp.  Filling. 


Tensile 
strength. 


Warp.  Filling. 


9631 
9632 


9634 

9635 

9636 
9637 


Manhattan  Snppljr  Co.,  New  ;1  «. 

York  Citv.. i;  ^ 

Rufus  P.  Clarke,  Washington,  \\  ^ 

O.  Jaffe  i *Pinkiui*,'Ne"w  York'i{  -, 

City, ;  "^ 

The  F.  W.  McNeal  Co.,  New  |i  -, 

YorkCity f  ®^ 

J.  H.  Early  A  Co..  New  York  \  -, 

City...... f  ®^ 

Catlin  &  Co.,  Boston,  Mass \  40 

J.  H.  Lane,  New  York  City |  44 

John  Wanamaker.  New  York  [i  -. 

City jl  ^ 


L7& 
1.76 
1.70 
1.70 
1.85 
1.90 
1.80 
1.80 
1.90 
1.87 
L98 
1.85 
1.55 
1.60 
L85 
1.87 


Inehet, 
L20 
L15 
1.30 
1.15 
L15 


1.85 
L40 
1.10 
1.10 
1.55 
L55 
L45 
1.43 
1.S5 
1.85 


Pimndi. 

74 

82 

69 

76 

78 

80 

72 

79 

78 

74 

113 

111 

145 

146 

99 

106 


PimndM. 

72 
66 
79 
99 
78 
81 
68 
71 
78 
72 

125 

1*22 

174 

179 

142 

140 


VTTT-LOCKIHO  DEVICE. 

Submitted  by  Kafader  Brothers,  Fort  Bidwell,  Gal. 

The  nut-locking  device  consists  of  a  nut  having  a  notched  section  on 
the  underside,  into  which  notches  a  circular  spring  pawl  engages, 
operating  in  the  manner  of  a  ratchet  and  pawl  movement. 

The  circular  spring  pawl  is  prevented  from  turning  with  the  nut  by 
reason  of  lugs  engaging  in  a  washer,  which  washer  in  turn  engages 


NUT-LOCKING    DEVICE.  895 

with  the  bolt  by  means  of  a  lug  entering  a  longitudinal  groove  in  the 
latter. 

The  device  is  a  positive  lock  against  backing  off  the  nut. 

Two  bolts  were  tested,  one  i"  diameter  and  one  f "  diameter.  The  i" 
bolt  and  nut  submitted  for  examination  was  tested  by  bolting  together 
two  iron  plates. 

The  locking  device  was  effective  in  preventing  the  nut  from  being 
backed  off. 

Increasing  the  force  used  on  the  wrench  in  setting  up  the  nut,  the 
nut  was  tightened  until  the  bolt  was  twisted;  at  this  tmie  the  lug  on  the 
washer  was  sheared  off  by  the  force  employed.  It  appears,  however, 
that  the  locking  device  has  substantially  the  same  strength  as  the  body 
of  the  bolt. 

The  f "  bolt  and  device  were  tested  by  bolting  together  two  plates, 
the  locking  device  being  found  effective. 

The  test  was  not  carried  so  far  as  to  cause  the  destruction  of  the 
bolt,  the  nut  finally  being  removed  by  unlocking  the  circular  spring 
pawl  by  means  of  the  key  provided  for  this  pui*pose. 

The  nut  may  be  locked  at  any  position  where  a  notch  is  opposite 
the  spring  pawl. 

Increasing  the  number  of  notches  on  this  nut,  or  using  a  bolt  with 
a  finer  thread,  would  increase  the  opportunity  for  locking  the  nut  with 
any  desired  pressure. 


CHEMICAL  ANALYSES. 
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CHEMICAL  AHALT8ES. 

BASE  RINGS  FOR  QUN  CARRIAGES. 


No.  Of 

tenBion 

test. 

6217 

6248 

6286 

a6286 

Marks. 

Carbon, 

Manga- 
nese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

Total 

Gra- 
phitic. 

Com- 
bined. 

BR139E 

BR145E 

BR154E 

BR154E 

2.917 
8.180 
2.454 
2.347 

2.249 
2. 181 
1.988 
1.682 

0.668 
0.999 
0.516 
0.665 

0.400 
0.320 
0.260 
0.285 

1.528 
1.550 
1.600 
0.401 

0.110 
0.134 
0.080 

0.456 
0.505 
0.405 
0.387 

RACERS  FOR  GUN  CARRIAGES. 


6216 

R-138E 

9-227 

2E 

2.781 
8.190 

8.168 

8.081 

3.215 

2.236 
2.609 

2.567 

2.429 

2.463 

0.545 
0.581 

0.596 

0.652 

0.752 

0.422 
0.458 

0.451 

0.464 

0.480 

1.280 
0.910 

0.940 

1.128 

0.915 

0.126 
0.100 

0.102 

0.100 

0.094 

0.460 
0.309 

0.285 

9-227 

2E-2 

9-227 

8E 

0.301 
0.298 

9-227 

4E 

BARREL  FOR  DYNAMITE  GUN. 


6252      DGB. 


2.781  2.657  0.224  0.300  1.950  0.120 


a  Chips  taken  from  lump  in  metal. 
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CHEMICAL   ANALYSES. 


CHEMICAL  ANALYSES  OF  BRONZE,  BRASS,  AND  LUMEN  METAL. 


MarkB. 

Deacription. 

Cu. 

Sn. 

Zn. 

Pb. 

Al. 

Fe. 

8b. 

- 

Mn. 

1 
o 

3 
A4 

Py6 
A 12 
Py6 

Bronae  cradle  for  3^. . 
Field  carriage 

53.20 
53.83 
54.00 

99.90 
98.69 

58.89 
70.02 
69.47 
69.00 
9.10 

0.52 
0.56 
0.50 

9.10 
9.31 

0.25 
None. 
None. 
None. 

0.15 

46.38 
45.62 
45.50 

IBronze  pivot    yoke 
f    6-pdr.  mount 

I       do 

Parsons   manganese 
bronze 

38.06 
29.90 
30.51 
81.00 
82.52 

0.10  !  0.74 

1.54 

0.42 

36 

C2 

C 

Cartridge  brass 

..  .  do.  ... 

do 

Lumen  metal 

0.60 

7.68 

None. 

None. 

Private  Tests. 

TESTS  MADE  FOR  PRIVATE   PARTIES   DURING    THE   FISCAL  YEAR 

ENDED  JUNE  SO,  1899, 


Date. 


Material. 


1898. 
July 


Aug. 


18 
Sept.  10 

16 
17 


19 
20 
27 

Oct.  8 
14 
20 
25 

Nov.  8 
9 
11 

17 
21 
22 
Dec.  6 
10 
12 
14 
22 
24 
27 

1899. 
Jan.   11 

14 

17 

24 

Feb.     2 

8 


Leather  traces . 

Cast  iron 

Building  tile... 

Steel  plate , 

Steel  bars 

do 

Cart  iron 

Steel  bars 

Pig  iron 

Bricks 

Leather  traces . 

do 

Steel  ban 

Manila  hawser. 

Angle  irons 

Steel- wire  rope. 

Bricks 

Steel  bar 

Turn-buckles . . 

Steel  bare.. 

Bronze 

Granite 

Steel- wire  rope. 

Copper  wire 

Bricks 


Steel  bar 

Tackle  blocks.. 
Steel- wire  rope. 

Cast  iron 

Manila  rope 

Steel  ban 

Sandstone 

Steel  plates 

Manila  rope 

Cotton  duck ... 


For  whom  tested. 


Name. 


The  Congdon  A  Carpenter  Co 

E.D.  Leavitt 

The  H.  B.  Camp  Co 

Mutual  Boiler  Insurance  Co 

Savage  Arms  Co 

A.  Perrin 

Oeo.  H.  Lincoln  ds  Co 

Savage  Arms  Co 

Chas.E.  Coffin 

H.  W.Bali 

The  Congdon  St  Carpenter  Co 

do 

SavBfe  Arms  Co 

Stanaard  Rope  and  Twine  Co 

H.W.Ball 

The  Hazard  Manufacturing  Co 

H.W.Ball 

Savage  Arms  Co 

New  England  Bolt  and  Nut  Co 

Savage  Arms  Co 

Fore  River  Engine  Co 

The  Ross  Oraiute  Co 

The  Hazard  Manufacturing  Co 

New  York  Insulated  Wire  Co 

New  York,  New  Haven  and  Hart- 
ford R.  R.  Co. 

Percy  M.  Blake 

Boston  and  Lockport  Block  Co 

The  Hazard  Manufacturing  Co 

Goldlnp&Co 

Durand  Woodman 

Savage  Arms  Co 

The  West  ViiglnJa  Co 

Pennsylvania  R.  R.  Co 

Standard  Rope  and  Twine  Co 

The  Manville  Co 


City. 


Providence 

Cambridgeport . . . 

Aultman 

Boston 

Utica 

Biookline 

Boston 

UUca 

Muirkirk 

Boston 

Providence 

....do 

Utica 

Boston 

do ♦.... 

New  York 

Boston 

Utica 

Boston 

Utica 

Weymouth 

Worcester 

New  York 

Wallingford 

Boston 


SUte. 


R.L 
Mass. 
Ohio. 
Mass. 

N.Y. 


N.Y. 

Md. 


Hyde  Park... 

Boston 

New  York.... 

Boston 

New  York.... 

Utica 

Philadelphia . 

Altoona 

Boston 

Providence... 


R.L 

R.L 

N.Y. 

Mass. 

Miss. 

N.Y. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Mafls. 

Mafls. 

N.Y. 

Conn. 

Mass. 

Maas. 

Mass. 

N.Y. 

Mass. 

N.Y. 

N.Y. 

Pa. 

Pa. 

Mass. 

R.L 


Steel  bars ;  SavageArmaCo '  Utica !  N.Y. 

Cotton  duck '  The  Manville  Co '  Providence \  R.L 

UmeKtone l  A.  P.  Kehr Buffalo '  N.Y. 

Bricks '  J.  S.  Jacobs  A  Son >  Boston Mass. 

Leather  belting...!  H.  &M.  Manufacturing  Co do Mass. 

Limestone W.J.  Sullivan do Mass. 

Anchor  bolts I  Boston  Elevated  Rwy.  Co do ,  Maas. 

Manilarope Standard  Rope  and  Twine  Co > do Mass. 
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TESTS  MADE  FOR  PRIVATE  PARTIES,  ^rC— Continued. 


1899. 

Feb.  24 

25 

Mar.     1 


11 
13 

14 

18 

20  I 
22  I 

\\ 

b 


Apr. 


21 
22  I 
25 


Leather  traces 

Manila  rope 

Rubber  belting... 

Steel  bar 

Sprocket  chain 

Ulster  iron 

Wrought  iron 

German-silver  wire 

Manila  rope 

Tie  plates 

Marble 

Cast  iron 

Bronze 

Car  couplers 

Steel  bars 

Weighing  ma- 
chine. 

Boilerplate 

Rubber  belting .. 

Limestone 

Leather  traces . . . 

Wrought-iron 
plates. 

Copper-coated 
plate. 

Aluminum 

Bricks 

Cotton  yam 

Steel  wire 


26 

29 

May     1 

3 


Steel- wire  rope 

Amalgamated 

metal. 

Steel  bars 

Felting  cloth 

Copper-coated 

plate. 
Bricks 


The  Congdon  &  Carpenter  Co 

Durand  Wo<xlman 

Revere  Rubber  Co 

Marlin  Fire  Arms  Co 

Crompton  ^e  Knowles  Loom  Works. 

CharlesF.  Bellows 

Kinsley  Iron  and  Machine  Co 

E.D.  Leavitt 

Durand  Woodman 

Boston  and  Maine  R.R.  Co 

Adams  Marble  Co 

Whittier  Machine  Co 

....do 

The  American  Manufacturing  Co. . 

The  Marlin  Fire  Arms  Co 

The  Watson  <fr  Stillman  Co 


Social  Manulacturing  Co. . 

Revere  Rubber  Co 

R.  J.  Hendricks 

Judfion  L.  Thomson . 


Providence . . 
New  York  ... 

Boston 

New  Haven  . 
Worcester... 

Boston 

Canton. 


Cambridgeport . 

New  York 

Boston 

Adams 

Boston 

do 

New  York 

New  Haven 

New  York 


Woonaocket . 

Chelsea 

Portland  .... 
Waltham.... 


L.Nordland |  Boston  . 

ColleyibCo do. 

H.B.  Steel do. 

Blandford  Brick  and  Tile  Co Worcester  . 


Copper  cylinders. . 
Steel  bars 


17 

18 
20 
25 
31 
June  1 
2 


Bicycle  balls 

Cotton  duck 

Electrically  weld- 
ed steel  rails. 
Globe  valves 


Fearing  Hall  &  Co Boston 

The  American  Specialty  Manufac-     Hartford 

turingCo. 

Carson  French  Machine  Co >  Boston 

A.W.Cabot Stamford 

E.D. Leavitt Cambridgeport. 

American  Felt  Co Boston 

Colley&Co ' do 


H.W.Bali 

The  Union  Metallic  Cartridge  Co  .. 

American  Hoist  and  Derrick  Co 

Waltham  Manufacturing  Co 

Hall,  Lincoln  d^  Co 

Boston  Elevated  Rwy.  Co 


Bricks 

Ulster  iron 

Rubber  belting  . . . 

Steel  bars 

Belting 

Bicycle  balls 

Sandstone 

Columns 

Tackle  blocks. 


do.... 

Bridgeport 
St.  Paul... 
Waltham. 

Boston 

....do.... 


Copper  cylinders. .  i 

SoftHteel. I 

Hemlock  wood 

Pig  Iron 


The  Eynon-Evans  Manufacturing 
Co. 

Perkins  A  Betton 

Fuller  Bros.  ACo 

Revere  Rubber  Co 

Schenectady  Locomotive  Works ... 

Wm.C.Orth 

Waltham  Manufacturing  Co 

J.B.Wirt I 

John  Lally i 

Walter  Coleman  dc  Sons 

Laflin  <b  Rand  Powder  Co 

American  Ordnance  Co 

Wm.  H.Ward 

Richmond  Iron  Works 


.do. 


Steel  bars 

Globe  valves. , 


Manila  rope 

Hemlock  wood 

Bicycle  balls 

Steel  bars 


Savage  A  rm  s  Co 

The  Eynon-Evans  Manufacturing 
Co. 

Durand  Woodman 

Wm.  H.Ward 

Waltham  Manufacturing  Co 

Savage  Arms  Co 


do...*. 

New  York 

Boston 

Schenectady 

Boston 

Waltham 

Lebanon 

Waltham 

Providence 

Pompton  Lakes  . 

Lynn 

Lowell 

Richmond  Fur- 
nace. 

Utica 

Boston 


R.L 

N.  Y. 

Mass. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 


N.Y. 

Conn. 
N.Y. 

R.L 
Mass. 

Oreg. 
Mass. 
Mass. 

Mass. 

Mass. 
Mass. 
Mass. 
Conn. 

Mass. 

Conn. 

Mass. 
Mass. 
Mass. 

Majw.     t 

Conn. 

Minn. 

Ma»). 

Mass. 

Mass.     I 


Mass. 


Mass. 
N.Y.      ' 
Mass.     I 
N.Y. 


New  York . 

Lowell 

Waltham.. 
UUca 


r 


Mass. 
Oreg. 
Mass. 

R.L 

N.J. 

Mass. 

Mass. 

Mass. 

N.  Y. 

MasH. 

N.Y. 

Mass. 
Mass. 
N.Y. 
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Analvsee,  chemical:  P*Ke. 

firass,  cartridge 902 

Bronze — 

Cradle,  3-inch  field  gun  carriage 902 

Fftrson' 8  manganese 902 

Pivot  yoke,  6-pounder  mount 902 

Cast  iron — 

Base  ri  ngs  for  cun  carriages 899 

Dynamite  gun  oarrel 899 

Gun  carriage,  6-inch  disappearing 643 

Racers  for  gun  carriages 899 

Shell,  3-inch 640 

Shot  and  shell,  12-inch 641,642 

Cements,  Portland — 

Alpha 785 

Alsen 785 

Standard 785 

Star •. 785 

Steel 785 

Lumen  metal 902 

Pig  irons — 

Niagara 644 

Rebecca 644 

Clifton 644 

Steele— 

Bodies,  3.6-inch  field  guns 901 

Cast  steel — 

Inner  bases  for  gun  mounts 901 

Pivot  sockets  for  gun  mounts 901 

Shell  bodies 901 

Hoop,  3-inch  R.F.gun 901 

Jacket,  6-inch  R.  F.  gun 901 

Jacket,  6-pounder  R.  F.  gun 901 

Nickel  steel 673 

Piston  rod,  6-pounder  mount 901 

Receivereofnfles,. 30  caliber 900 

Rifle  barrels,  .30  caliber 900 

Shrapnel 901 

Tube,  6-pounder  R.F.  gun 901 

Artillery  harness; 

8tit<?hed  traces 887,888 

Riveted  traces 888,889 

Bolts: 

Anchor  for  12-inch  gun  carriages 390 

Brass,  cartridge 704 

Bronze: 

Cradles.  3-inch  field  carriage 699 

6-pounaer  gun  mounts — 

Oscillating  slides 700,701 

Pivot  saddle 700 

Pivot  yokes 701 

Recoil  sleeves 700 

Recoil  cylinder 701 

Trail  head 701 

Trail  spade 701 

905 
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Bronze — Continued. 

15-pouiider  pin  mounts —  Page. 

Oscillating  slides 699 

Pivot  yokes 699,700 

Recoil  sleeves 699 

Parson's  manganese,  recast  from  ingot 702, 703 

Caps,  soft  steel,  for  5-inch  A.  P.  shell 501-^504 

Cartridge  brass 704 

Cast  iron: 

Dynamite  gun  barrels 62S-631 

Furnished  oy  private  parties 646, 646 

Pig  irons — 

Chemical  analysis  and  tension  tests 644 

Watertown  Ansenal — 

Chemical  analyses 639-643 

Furnace  charges 635-637 

Tension  tests  and  specific  gravities 638-643 

Cast  iron  for  gun  and  mortar  carriages — 

Base  rings 583-699 

Chassis  rail 582 

Racers 600-622 

Top  carriages 565-581 

Cast  steel.     (See  Steel  bars. ) 

Cement  briquettes,  Beach's  Rosendale  cement: 

Setinaar 851 

Set  in  water 851 

Cloth,  cotton  taiget 894 

Concrete,  12-inch  cubes  from  Boston  Elevated  Railway  Company: 

Composition  and  treatment 719 

Compressive  elastic  properties,  details — 
Alpha  Portland  cement — 

l:0:2mixture 757-759,781 

l:2:4mixture 759-761 

1  :3:6mixture 761,762 

1  :6:12mixture 763,764 

Alsen  Portland  cement — 

1  :0:2mixture 772-774 

l:2:4mixture 774-776 

1  :3:6mixture 776-778 

1  :6: 12 mixture 778-780 

Atlas  Portland  cement — 

1 :2:4mixture 750-752 

1  :3:6mixture 753,754 

1  :6: 12  mixture 755,756 

Germania  Portland  cement — 

1  :0:  2  mixture 764-766 

1  :2:4mixture 766-768 

1  :3:6mixtur€ 768-770 

1:6: 12  mixture 770-772 

Saylor  Portland  cement — 

1  :2:4mixture 744,745 

1  :3:6mixture 746,747 

1:6:  12  mixture 748,749 

Tabulation 741-743 

Comprehensive  strength  and  weight — 
Alpha  Portland  cement — 

1  :0:2mixture 726 

1:0:2  mixture,  10-inch  cubes 733 

1  :2:4mixture 726 

1  :3:6mixture 727 

1  :  6  :  12  mixture 727,728 

Alsen  Portland  cement — 

1:0:  2  mixture 730 

1  :  2:4nnxture 731 

1  :3:6nuxture 731,732 

1:6:  12mixture 732 
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Concrete,  12-inch  cubes  from  Boston  Elevated  Bailway  Company — Cont'd.  P««e. 
Compressive  stren^h  and  weight — Continued. 
Atlas  Portland  cement — 

1 :2:4mixture 724 

1 :3  :  6  mixture 725 

1 :6: 12  mixture 725 

Germania  Portland  cement — 

1 :0:2mixture 728 

l:2:4mixture 728 

1 :3:6mixture 729 

1 :  6  :  12  mixture 729,730 

Baylor  Portland  cement — 

l:2:4mixture 722 

l:3:6mixture 723 

1 :  6  :  12  mixture 723,724 

Mean  compressive  strength 740 

Compressive  strength  with  concentrated  loads,  10  by  10-inch  plate — 
Alpha  Portland  cement — 

1 :0:2mixture 734 

1  :  2:4mixture 736 

Alsen  Portland  cement — 

1 :0:2mixture 736 

l:2:4mixture 736 

Germania  Portland  cement — 

l:0:2mixture 735 

l:2:4mixtupe 735,736 

Mean  compressi  ve  strength 740 

Compressive  strength  with  concentrated  loads,  8  by  8.25-inch  plate — 
Alpha  Portland  cement — 

1 :0;2mixture 737 

1  :  2:4  mixture 737,738 

Alsen  Portland  cement — 

1  :0:2mixture 739 

1 :2:4mixture 739 

Germania  Portland  cement — 

l:0:2mixture 738 

l:2:4mixture 738 

Mean  compressive  strength 740 

Concrete,  12-inch  cubes  made  at  Watertown  Arsenal: 

Chemical  analysis  of  Portland  cements  used 785 

Weight  and  volume  of  ingredients  and  concrete — 

Alpha  Portland  cement 786,787 

Alsen  Portland  cement 786 

Norton  Rosendale  cement 787 

Steel  Portland  cement 787 

Compressive  elastic  properties,  details — 
Alpha  Portland  cement — 
1:2:2  mixture — 

4-inch  trap 819 

IJ-inch  trap 822 

2j-inch  ana  |-inch  trap 811 

1:2:3  mixture — 

1-inch  trap 819 

U-inch  trap 823 

2}-inch  ana  f -inch  trap 812 

1:2:4  mixture — 

i-inch  trap 816 

l§-inch  trap 823 

2}-inchtrap 814,826 

2|-inch  and  |-inch  trap 812 

IJ-inch  to  3-inch  pebbles 828 

l|-inch  to  2i-inch  broken  brick 828 

Granite  dust  and  2}-inch  trap 832 

1:2:6  mixture — 

f-inchtrap 820 

U-inchtrap 824 

2Hnch  ana  |-inch  trap 813 
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Concrete,  12-inch  cubes  made  at  Watertown  Arsenal — Continued.  P»«e- 

Compressive  elastic  properties,  details — Continued. 
Alpha  Portland  cement— Continued. 

1:2:6  mixture — 

t-inchtrap 820 

l}-inch  trap 824 

2}-inch  ana  f -inch  trap 813 

1:2:7  mixture — 

f-inch  trap 821 

l§-inchtrap 825 

1:2:8  mixture — 

4-inch  trap 821 

IJ-inchtrap 825 

1:2:9  mixture — 

i-inchtrap 822 

1:3:6  mixture — 

f-inch  trap 817 

2^-inch  trap 814 

l}-inch  to  2}-inch  broken  brick 829 

1:4:8  mixture — 

f-inch  trap 817 

2}-inch  trap 815 

1 :  6  :  10  mixture — 

f-inch  trap 818 

2J-inchtrap 815 

1 :  6  :  12  mixture— 

f-inch  trap 818 

2i-inchtrap 816 

Alsen  Portland  cement — 

1:1:3  mixture — 

tinch  trap 81 1 

inch  trap,  old  cement  that  had  swelled  in  barrel 832-834 

Norton  Rosendale  cement — 

1:2:4  mixture — 

2i-inchtrap 827 

Steel  Portland  cement — 

1:2:4  mixture — 

2i-inchtrap 826 

Tabulation 801,802 

Compressive  strength  and  weight — 
Alpha  Portland  cement — 

1:2:2  mixture — 

f-inch  trap 793 

li-inchtrap 794 

2}-inch  ana  f-inch  trap 791 

1:2:3  mixture — 

f-inch  trap 793 

l}-inch  trap 7W 

2}-inch  ana  f-inch  trap 791 

1:2:4  mixture — 

f-inch  trap 792 

IJ-inch  trap 795 

2i-inchtrap 791,795 

2i  1-inch  ana  f-inch  trap i 791 

1 1 -inch  to  3-inch  pebbles 796 

l}-inch  to  2i-inch  broken  brick 796 

Granite  dust  and  2}-inch  trap 797 

1:2:5  mixture — 

f-inch  trap 793 

IJ-inch  trap 795 

2}-inch  and  f-inch  trap 791 

1:2:6  mixture — 

f-inch  trap 793 

l}-inch  trap 795 

2|-inchana  f-inch  trap 791 

1:2:7  mixture — 

f-inch  trap 793 

li-inch  trap 795 
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Concrete,  12-inch  cubes  made  at  Watertown  Arsenal — Continued.  P»««. 
Comparative  strenf^th  and  weight — Continued. 
Alpha  Portland  cementr— Continued. 
1 :  2  ;  8  mixture — 

|-inchtrap 794 

1  }-inch  trap 795 

1:2:9  mixture — 

|-inch  trap 794 

1:3:6  mixture — 

1-inch  trap 792 

2i-inchtrap 791 

IJ-inch  to  2i-inch  broken  brick 796 

1:4:8  mixture — 

1-inch  trap 792 

2}-inchtrap 791 

1 :  5  :  10  mixture — 

1-inch  trap , 793 

2i-inch  trap 792 

1:6:12  mixture— 

f-inch  trap 793 

2J-inch  trap 792 

Alsen  Portland  cement — 
1:1:3  mixture — 

}-inch  trap 790 

Norton  Roeendale  cement — 
1:2:4  mixture — 

2}-inchtrap 796 

Steel  Portland  cement — 
1:2:4  mixture — 

2J-inch  trap 795 

Mean  compressive  strength 798 

Concrete.  6-inch  cuoes  from  United  States  Engineer  Corptj: 

Portland  cement  1,  broken  brick  4 837 

Portland  cement  1,  powdered  brick  2 837 

Portland  cement  l^sand  2, broken  brick  4 837,838 

Portland  cement  1,  coral  sand  2,  broken  brick  4 837 

Portland  cement  1,  sand  2 837,838 

Portland  cement  l,8and  2,  broken  granite  4 838 

Concrete  prisms  from  Boston  Transit  Commission: 
Alsen  Portland  cement,  1:2:4  mixture — 
i-inch  to  }-inch  broken  stone — 

Compressive  elastic  properties,  details 842-846 

Tabulation  of  compressive  strength 841 

Copper,  cast 705-708 

Copper  cylinders  for  pressure  gauges 709 

Metal  of  September,  1896— 

Table  for  use  with  pressure  gauge  ^  square  inch  area 711 

Endurance  of  rotating  shafts,  steel 853 

Annealed  at  low  neat - 855 

Hot  rolled,  untreated 855 

Oil  temperied  and  annealed  at  high  heat 855 

Granite,  red 850 

Gun  carriage,  12-inch  disappearing: 

Gun  lever  axles 390 

Gun  mounts,  steel 279-^389 

Axle,  6-pounder  mount,  forging 313 

Inner  bases,  15-pounder  mounts,  castings ■ 34^378 

Piston  rods,  6-pounder  mounts,  foi^gings 301-^12 

Piston  rods,  15-pounder  mounts,  forgiiigs 379-384 

Pivot  sockets,  6-pounder  mounts,  casings 281-300 

Pivot  sockets,  15-pounder  mounts,  castings 315-^348 

Tabulations 385-389 

Gun  specimens: 

6-pounder  R.  F.  gun — 

Jackets 16-19 

Tubes 13-15 

Tabulation 19 
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Gun  epecimens — Continued.  !*■««• 

3-inch  R.  F.  guns — 

Hoop 1 39 

Jackets 35-38 

Tubes 2S-34 

Tabulation 40 

3.2-inch  B.  L.  steel  field  ^uns — 

Jackets 46-49 

Tubes 43-45 

Tabulation 49 

3.6-inch  B.  L.  field  mortars — 

Bodies 53 

Breechblocks 54 

Gas  checks 54 

Spindles 54 

5-inch  B.  L.  siege  rifles — 

Jackets 6^-69 

Tubes 57-62 

Tabulation 70 

5-inch  R.  F.  guns- 
Jackets  73-77 

Tabulation 77 

6-inch  R.  F.  guns — 

Jackets 87-92 

Tubes 81-86 

Tabulation 92 

7-inch  B.  L.  siege  howitzers — 

Jackets 98,99 

Tubes 95-97 

Tabulation 99 

10-inch  steel  B.  L.  rifle- 
Jacket 103 

12-inch  steel  B.  L.  rifles — 

Jackets 112-114 

Tubes 107-111 

Tabulation 114 

12-inch  steel  B.  L.  rifled  mortars — 

Jackets 137-157 

Tubes 117-186 

Tabulation 158 

16-inch  steel  B.  L.  rifle- 
Jacket 161,162 

Harness,  artillery  traces,  stitched  and  riveted 885-889 

Helical  springe- 
Mortar  carriage,  7  inch 391 

Impact  tests 857 

Remarks 859-862 

Copper  cylinders — 

Metal  for  pressure  gauges,  of  September,  1896 884 

Lead  cylinders  from  rods — 

Single  blows  from  different  heights 863-871 

Successive  blows  of  1  inch  on  same  cylinder 872, 873 

Successive  blows  of  2  inches  on  same  cylinder 874 

Successive  blows  from  different  heights 875-877 

Successive  blows  with  intervals  of  rest 878,879 

Lead  cylinders  from  pig — 

Single  and  successive  blows 879,  880 

Tin  cylinders  from  ingot — 

Smgle  and  successive  blows 881, 882 

Tin  cylinders  from  recast  of  ingot  in  iron  mold — 

Sinffle  and  successive  blows 882 

Zinc  cylinders  from  slab — 

Successive  blows 883 

Internal  strains  in  gun  foigings 393 

Remarks 395-399 

3-inch  single  foiging  gun — 

Surplus  metal  from  ends 457-473 
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Internal  etrains  in  gun  foigings — Continued.  p»«^- 
5-inch  R.  F.  gun  tube?— 

No.  8589  C— 

Breech 403 

Muzzle 405 

No.  11236  Bl— 

Breech 407 

Muzzle 409 

No.  11226  Bl,  second  treatment- 
Breech 411 

Muzzle 413 

No.  11226  B2— 

Breech 415 

Muzzle 417 

No.  11226  B2,  second  treatment — 

Breech 419 

Muzzle 421 

No.  11249  Bl— 

Breech 423 

Muzzle 425 

No.  11249  Bl,  second  treatment — 

Breech 427 

Muzzle 429 

No.  11249  B3— 

Breech 431 

Muzzle 433 

No.  11272  Bl— 

Breech 435 

Muzzle 437 

No.  11272  B2— 

Breech 439 

Breech  slice  annealed 443 

Muzzle 441 

No.  11272  B3— 

Breech 445 

lif  uzzle  447 

No.  11272  B3,  second  treatment^ 

Breech 449 

Muzzle 451 

No.  11837  Bl— 

Breech 453 

Muzzle 455 

Surplus  metal  from  ends  of  tube 475-486 

Strains  released 484-486 

Tubeof  burstgun 487-494 

Tension  specimens  from  initial  tension  rings 495-500 

limestone,  *  *  Yammerthal  Flint : ' ' 

Compression  and  transverse  tests 849 

Shearing  test 850 

Lumen  metai: 

Compression  test , 714 

Tension  test * 713 

Mortar,  12-inch  cubes  made  at  Watertown  Arsenal: 

Chemical  analyses  of  Portland  cements  used 785 

Weight  and  volume  of  ingredients  and  mortar — 

Alpha  Portland  cement 786, 787 

Atlas  Portland  cement 786 

Germania  Portland  cement 786 

Hoffman  Hosendale  cement 786 

Norton  Bosendale  cement : 786 

Saylor  Portland  cement 786 

Star  Portland  cement 786 

Steel  Portland  cement 786 

Compressive  elastic  properties,  details — 

Alpha  Portland  cement — 

Cement  1,  sand  1 803 

Cement  1,  granite  dust  1 810,830 

Cement  1,  sand  2 803 
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Mortar,  12-inch  cubes  made  at  Watertown  Arsenal — Gontinaed.  Pa«e. 
Compressive  elastic  properties,  details — Continued. 
Alpha  Portland  cement — Continued. 

Cement  1,  granite  dust  2 831 

Cement  1,  sand  3 804 

Cement  1,  granite  dust  3 831 

Cement  1,  sand  5 804 

Cement  1, sand  6.., 805 

Cement  1,  sand  7 805 

Atlas  Portland  cement — 

Cement  1,  sand  1 806 

Germania  Portland  cement — 

Cement  l^sand  1 809 

Hoffman  Rosendale  cement — 

Cement  1,  sand  1 809 

Norton  Rosendale  cement- 
Cement  1,  sand  1 810 

Cement  1,  sand  2 827 

ISaylor  Portland  cement — 

Cement  1,  sand  1 808 

Star  Portland  cement — 

Cement  1,  sand  1 807 

Steel  Portland  cement — 

Cement  1,  sand  1 808 

Tabulation 801 

Compressive  strength  and  weight- 
Alpha  Portland  cement — 

Cement  1,  sand  1 ^       788 

Cement  1,  granite  dust  1 790,  79« 

Cement  1,  sand  2 788 

Cement  1,  sand  2,  retarded  set 799,800 

Cement  1,  granite  dust  2 797 

Cement  1,  sand  3 788 

Cement  1,  granite  dust  3 797 

Cement  1,  sand  4 789 

Cement  1,  sand  5 789 

Cement  1,  sand  6 789 

Cement  1,  sand  7 789 

Atlas  Portland  cementr— 

Cement  1,  sand  1 789 

Germania  Portland  cement — 

Cement  1,  sand  1 790 

Hoffman  Rosendale  cement — 

Cement  1,  sand  1 790 

Norton  Rosendale  cement — 

Cement  1,  sand  1 790 

Cement  1,  sand  2 796 

Saylor  Portland  cement — 

Cement  l,sand  1 790 

Star  Portland  cement — 

Cement  l.sand  1 789 

Steel  Portland  cement — 

Cement  1,  sand  1 789 

Mean  compressive  strength 798 

Nutrlocking  device 894 

Pig  irons ^^ 

Piston  rods  for  gun  carriages,  proof  stress • 391 

Privatetests ^9^ 

Receivers  of  rifles,  .30  caliber 257-268 

Bar  aareceivetl. 265 

Foiged  and  subsequently  annealed 266 

Receiver  foi^ging,  foi^ged  and  annealed 267 

From  bar 283 

Foived  stock r 264 

Tabulation ,^^  268 

Rifle-barrel  steel,  .30  caliber o2n~o 

Bar  as  received - olo  oli 

Barrel  rolled  and  annealed  in  charcoal o2Lo  - 

Bars  as  received •-  -^44-247 
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Bifle-barrel  steel,  .30  calibei^-Continued.  P»««- 

Bar  as  received 174 

Butt  of  barrel  heated  in  new  furnace  and  rolled 175, 176 

Barrel  steel  before  treating 236 

Allowed  to  cool  after  rolling,  then  reheated  and  annealed  in  char- 
coal   237,238 

Barrel  steel  annealed  in  charcoal 218 

End  of  bar  before  rollmg 183 

End  of  bar  after  rolling 184 

Green-end  bars  as  received 250 

Breech  end  of  barrel  rolled  and  annealed 251 

Hollow  specimen  from  butt  of  barrel  after  special  treatment 219 

Middle  ol  bar  before  rolling 185 

Middle  of  bar  after  rolling 186 

Open-hearth  stock,  lime  annealed  in  furnace  after  cooling  from  rolling 

heat 232,233 

Red-end  bars  as  received 248 

Breech  end  of  barrel  rolled  and  annealed 249 

Rolled  barrel 234,236 

Rolled  barrel  annealed  in  charcoal 1 220 

Rolled  barrel  annealed  in  lime 221 

Rolled  barrel  annealed  in  sand 222 

Rolled  barrel  reheated  in  new  annealing  furnace  and  annealed  in  char- 
coal  : 252 

Tabulation 253-255 

Rifle  barrels,  .30  caliber,  hydrostatic  testa 269-277 

Remarks 271 

Bessemer  steel 272, 27S 

Oil  tempered  at  butt 272,275,277 

Rubber,  compression  of 891 

Sprinffs,  helical 391 

Steel  bars: 

Anchor  bolts  for  gun  carriages 390 

Axle,  6-pounder  mount 313 

Gamer  rmgs  for  guns  and  mortars 686 

Oast  steel  for  gun  mounts—  ' 

Inner  bases,  15-pounder  mounts 349-378 

Pivot  sockets,  ift-pounder  mounts 315-348 

Pivot  sockets,  6-pounder  mounts 281-^00 

Cast^teel  shell  bodies 505^561 

800-pounderB.L.  mortar 507-532 

1,000-pounder  B.  L.  mortar 533-^559 

Tribulation 560,561 

Countershaft,  fractured 687 

For  standardizing  testing  machines 647-669 

The  Benj.  Atha  A  flliffworth  Co 649-65S 

The  Taylor  Iron  and  Steel  Co 654-663 

Tabulation 664 

Watervliet  Arsenal 665-669 

Gun-lever  axle,  12-inch  disappearing  carriage 390 

Nickel  and  carbon  steel 671-679 

Axle  steel 677,678 

Nickel  steel — 

Annealed 673,674 

Tempered  and  annealed 675,676 

Tabulation 679 

Ordnance  material 681-685 

Piston  rods,  6-pounder  mounts 301-312 

Piston  rods,  l^npounder  mounts 379-^84 

Receivers  of  rifles,  .30  caliber 257-268 

Rifle  barrels,  .30  caliber 163-255 

Soft  caps  for  5-inch  A.  P.  shell 501-^504 

Steel  casting 689-692 

Compression  tests 691, 692 

Tension  tests 692 

Steel  castings — 

Hinge  lug  plates,  10  and  12-inch  rifles 693-698 
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